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7.3 DOCUMENT CHANGE CONTRCOL
1.0 GENERAL REQUI REMENTS
1.1 BASI S AND SCOPE OF THE REQUI REMENTS

Thi s Performance Assurance Requirenents (PAR) docunent is an
adaptation of the applicable requirenents of the National
Aeronautics and Space Adm nistration (NASA) Reliability and
Qual ity Assurance Handbooks NHB 5300.4 (1A and 1B), and the

St andard Payl oad Assurance Requirenents (SPAR) for Goddard
Space Flight Center (GSFC) Obital Projects. It establishes
conmon hardware and software product assurance requirenents in
the areas of safety, reliability, maintainability, and quality
for the design, devel opnent, acquisition, test and operation
of the ECS Data and Informati on System (ECSDI S) Core System
(ECS). These requirenments are conpatible with those of the
Functional and Performance Requirenents Specification for the
ECSDI S Core System (ECS F&P Specification) and the ECS
Statenment of Wrk (see Appendix A).

These assurance requirenents recogni ze the sel ected design
approach of integrating existing conmercial off-the-shelf
(COTS) hardware into a systemdesign that may include custom
har dwar e designs. This hardware, when used with a conbination
of existing and custom devel oped software and sone COTS
software, is intended to provide the necessary functional
availability and systemsafety to performsatisfactorily the
ECS ground command and data handling functions for the ECS

m ssi on.

Thi s PAR docunent covers: (a) the design, devel opnent,
integration and test of the ECS, (b) the maintenance and
operation of the ECS and the Pl atform Anal ysis System ( PAS)
and Platform Test and Trai ning System (PTTS), and (c) ECS
external interfaces, including the support of all systens

| evel tests of the ECS with the ECSDI S and hi gher | evel
systens testing.

The devel opnment approach chosen for ECSDI S is planned to be
acconpl i shed step-wise in a series of increnental

devel opnents, called "versions” which develop first an
operating capability for the basic functions of ECSD S, and

t hen successively add and integrate the rel ated suppl enent al
capabilities for one additional set of functions after another
until the full operational capability of EOGSD S i s devel oped
and validated. The scope of each of these versions (Version
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0, 1, 2, and 3) and two "enhanced" updates is defined broadly
in the SONfor the ECS contract. The corresponding increnents

of ECS devel opnent are called "rel eases”". Releases 1 through
7 correspond to the ECS portion of the six whole and parti al
ECSD S "versions". Release 2 is an extension fromthe Rel ease

1 design; Release 3 is a simlar devel opnment extended from
Rel ease 2, and so forth

This PAR will treat each rel ease cycle of ECS as a separate
(but interrel ated) devel opnent program (based on its portion
of the overall ECS requirenents), starting with the
Prelimnary Design Review for the rel ease and ending with
formal acceptance of the release after the Project's Rel ease
Readi ness Review (RRR) for that release and its integration
into the operational ECS.

1.2 PERFCRVANCE ASSURANCE PROGRAM

The contractor shall plan and inplenrent an organi zed

per for mance assurance programthat enconpasses system

har dwar e (including spares) and software, government-

furni shed equi pnent, and to the extent defined herein, other
support equi pnment and software. The perfornmance assurance
program shal |l assure that the above nentioned products neet
all physical, functional and performance requirenments of
their procurenment specifications and that the integrated
system neets the functional and perfornmance requirenents of
the mssion, including required margins, and will operate
properly with all other project elenents. The program shal
verify that all products conformw th applicabl e procurenent
requirenents and will performsatisfactorily in neeting
ECSDI S mi ssion and data systemrequirenents. This will be
acconpl i shed by conducti ng anal yses, reviews, tests,

i nspections, and audits.

The performance assurance programapplies to all work
acconpl i shed under the ECS contract by its contractor,
subcontractors, and suppliers and to nai ntenance and
operations activities of the ECS under extensions of, or
successors to the ECS contract. The term"contractor" as
used herein nmeans the ECS contractor, subcontractors, and
suppliers for all activities under the ECS contract.

Per f ormance assurance requirenments for the 1V& contract are
referenced in the "PAR for the 1V&V of the ECSD S".

1.3 PERFORVMANCE ASSURANCE | MPLEMENTATI ON PLAN ( PAI P)

The ECS contractor shall prepare a Performance Assurance
| npl enentati on Plan (PAIP) which shall describe the
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contractor's plan for acconplishing the assurance activities
in conpliance with the requirenments herein. The contractor
shall submt the PAIP in accordance with the Contract Data
Requi renments List (CDRL) (see Appendix C herein). The PAIP
shall include a separate plan for each D stributed Active
Archive Center (DAAC) (called a DAAC PAIP) to describe
clearly the planned inplenentation of the PAR at each DAAC
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The approved PAIP and this docunent shall becone part of the
contract negotiated between the contractor and the Goddard
Space Flight Center. |If any inconsistencies between the
approved PAIP and this docunent becone evident, this docunent
shal | take precedence, except where a Deviation has been
formally identified by the ECS contractor and approved by the
Contracting Oficer (see D D 527/ PAl).

The contractor is encouraged to nake maxi numuse of his
exi sting practices and procedures in conplying with this
docunent. The applicable docunents shall be submtted in
accordance with par. 1.3.2, bel ow

1.3.1 PREPARATION OF THE PAI P

The PAIP shall address each of the seven sections of this
docunent and shal | describe specifically and in detail how
the requirenments are to be acconplished; in addition, the
Pl an shal | incl ude:

a. Oganization chart and defined responsibilities.

b. Matrix of the requirenents, referencing the
appl i cabl e paragraph nunbers in the Plan versus the
i mpl enent ati on procedures, instructions and
specifications and indicating the organi zations
responsi bl e for inplenenting and auditing each
requiremnent.

c. Alist of assurance services that nmay be procured,
identifying the proposed subcontractor

d. ldentification of significant hardware and software
itens to be purchased and a detail ed description of

t he manner and degree to which the portions of this
docunent are to be inposed on each item (see par.

1.4).

1.3.2 | MPLEMENTI NG PROCEDURES

The contractor shall provide one copy of each procedure and
docunented instruction referenced in the plan. These
docunents and any subsequent revision to any of themshall be
submtted in accordance with the CDRL (see Appendix C
her ei n).

1.4 USE OF PREVI QUSLY DESI GNED HARDWARE AND SOFTWARE
The contractor shall ensure that the previously devel oped
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hardware, and the previously devel oped software (other than
software devel oped for an earlier release of the ECS) neet
the ECS requirenents as foll ows:

a. Hardware. The contractor shall ensure that al
hardware units used have the reliability,
mai ntai nability, and availability (RVA) data
required to support the design and eval uation of a
ground system neeting the system requirenents as
well as the specific requirenents stated in the ECS
F&P Specification (referenced in Appendi x A herein).
The specifications for previously devel oped hardware
shall include RVA, interface, and quality
requirements. The contractor shall also ensure that
the delivered hardware neets the specified

requirenents.

b. Previously Devel oped Software. For all previously
devel oped software proposed for use for the ECS, the
contractor shall

(1) Compare the software requirenents statenent for
the existing software itemwith the requirenents
for the items function on ECSD S and ensure

t hat each design and interface requirenment for

the existing itemw ||l neet the correspondi ng

ECSDI S requi renment wi t hout introduction of

extraneous features which can potentially

interfere with the functions on ECSD S.

(2) The contractor shall review all verification and
val idation (V&) records for the previously
devel oped program and docunent each requirenent,
characteristic, and function verification from
the previous use and the directness of its
applicability for the correspondi ng ECS
requi renent. For any parts of the previous V&V
programthat are not identical with the
correspondi ng V&V requirenents for ECS, the
contractor shall docunent the differences and
justify the acceptability of the previous V&/
for ECS or describe what additional neasures are
pl anned to denonstrate the suitability of the
software itemfor ECS

(3) Identify all waivers and devi ati ons accepted on
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t he previous program which potentially involve
this software. |If any of these waivers or
devi ations affect a software design requirenent
of the previous programthat is also a
requi rement of the ECS, describe what will be
done to achi eve conpliance or provide a
rati onal e and supporting information stating why
the difference is considered acceptabl e.

(4) Describe all mssion experience with the

previ ously devel oped software including, in
particular, a description of all problens or
anonmal i es potentially involving this software,
their cause, and any corrective action that was
taken as a result.

(5) Describe the additional testing planned to
denonstrate the conpatibility of the previously
devel oped software with the other ECS software
and hardware, and identify the neasures to be
taken to ensure that the previously devel oped
item does not introduce unwanted effects
potentially resulting in malfunctions in system
oper ati on.

c. (Del eted) | arpo

The docurnent ati on descri bed above shall be submtted to NASA
in accordance with the CDRL (see Appendi x C herein).

1.5 MANAGEMENT OF THE ASSURANCE PROGRAM

The contractor shall establish a systemfor effective
managenent control, inplenmentation, and audit of the
assurance program and shall assign responsibility and
authority for managi ng the assurance activities to

i ndi vi dual s havi ng access to contractor managenent that is
i ndependent of contractor project managenent.
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1.6 PERFORVANCE ASSURANCE STATUS REPORT
The contractor shall submt Performance Assurance Status
Reports in accordance with the CDRL (see Appendi x C herein).
The reports shall include pertinent information and the
status of itens such as those listed below as well as those
di scussed in the individual sections of this PAR

a. Key organi zati on and personnel changes;

b. Significant assurance problens;

c. Safety issues;

d. Hardware inspection and test activities;

e. Software and systemverification activities.

f. Procurenments and subcontract assurance prograns;

g. Audit report summaries of internal and
subcontractor audits (see par. 1.9.2);

h. Summary reports of contractor reviews (see par.
2.5);

i. Alert (see Appendi x B and par. 7.14) surveys;
j. Results of Trend Anal yses;

k. Status summaries of open software nonconformance
reports (see par6.6);

| . Status Summaries of open mal function reports. (See
par. 7.12.2.1b.);

m perating failures (by equi pnent, and failure
frequency information);

n. Repair/replacenent mnai ntenance events;

o. Unavailability of required spares and attendant
del ays;

p. Significant operations or maintenance problens.

1.7 SURVElI LLANCE OF THE CONTRACTOR
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The work activities, operations, and docunentation efforts
performed under this contract by the contractor,
subcontractors, or suppliers at all |ocations are subject to
eval uation, review, survey, and inspection by Governnent

desi gnated representatives fromthe GSFC, the Governnent

| nspecti on Agency (@A), or independent assurance contractor
(TACQ). GSFC will delegate specific in-plant responsibilities
and authority to those agencies in a letter of delegation or
in the GSFC contract with the | AC

The contractor, upon request, shall provide CGovernnent
assurance representatives with docunents, records, and
equi pnent required to performtheir assurance activities.
The contractor shall also provide the Governnent assurance
representatives a reasonable work area within the
contractor's facilities.

Where contractor source inspection is used, the contractor
shall provide a |ist of duties, responsibilities, and
authorities of his at-source quality assurance (QA) personnel
to the designated Governnment quality representative at the
contractor's facility. Wen both contractor and Gover nnent
sour ce inspection personnel are used at any contractor's
facility, the listing shall also be provided to the
Governnent source representative at that facility, upon

i ssuance of the procurenent. At no tine shall Governnent
source inspection be used in lieu of contractor's source

i nspecti on.

1.8 PROCUREMENT REQUI REMENTS
1.8.1 SELECTI ON OF SOURCES

When the contractor selects procurenent sources, he shal
assi gn assurance personnel to participate in the selection.
Performance history, receiving inspection and test results,
supplier rating system and survey results shall be used to
assess the capability of each potential procurenent source in
produci ng reliable products.

1.8.2 REQU REMENTS ON SUBCONTRACTOR AND SUPPLI ERS
The contractor shall ensure that his procurenent docunents
i npose the applicable requirenents of this docunent on

subcontractors and other suppliers. The subcontractor and
ot her suppliers shall in turn inpose the requirenents on
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t heir procurenent sources.
1.9 AUDI TS AND REPCRTS

The contractor shall plan and conduct an audit program

consi sting of audits of effectiveness of its internal

per f ormance assurance system and those of its subcontractors
and suppliers to ensure conpliance with the provisions of the
PAI P and the contract. To verify the effectiveness of the
per formance assurance systens, each audit shall include

exam nation of docunentation (e.g., process specifications,
procedures, anal yses, reports), hardware and software,
operations, and product. The audit program shall be defined
in the PAIP and shall be submtted in accordance with the
CDRL (see Appendi x C herein).

1.9.1 SUBCONTRACTORS AND SUPPLI ER AUDI TS

The contractor shall performaudits of his subcontractors and
suppliers as necessary to ensure conpliance with the
subcontractor performance assurance requirenents. The
contractor's schedul e and conduct of the audits shall be
based on the foll ow ng:

a. Oriticality of itens being procured, as identified
by function in the system failure nodes and effects
anal yses, information obtained fromtrend anal yses,
or other information;

b. Supplier history;

c. Known problens, such as Alerts; and,

d. Remai ning period of contract performance.
The audit program for the subcontractors and suppliers shal
be defined in the PAIP and shall be submitted in accordance
with the CDRL (see Appendi x C herein).
1.9.2 AUDI T REPORTS
A docunented account of audits shall be provided to
managenent of the audited organi zation with recommendati ons
for correction of deficiencies. Managenent action shall be
taken to ensure correction of the deficiencies, and reviews

and re-audits shall be conducted to ensure that the
corrections have been made. The audit reports shall be
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avai lable for information at the contractor's facility in
accordance with the CDRL (see Appendix C herein). A sunmmary
of each audit report shall be submtted as part of the
Performance Assurance Status Report (see par. 1.6).

1.10 APPL| CABLE DOCUMENTS

To the extent referenced herein, applicable portions of the
docunents listed in Appendix A at the revision levels in
effect at the tinme of issuance of the Request for Proposals,
forma part of this docunment. Were any referenced docunent
conflicts with the requirenents of this docunent, contractors
shal | obtain guidance fromthe ECS Flight Assurance Manager

1.11 ABBREVI ATI ONS, ACRONYM5, AND GLOSSARY

Appendi x B lists the abbreviations, acronyns, and gl ossary of
terns as applied in this docunent.

1.12 PERFORMANCE ASSURANCE DATA | TEMS FROM CONTRACT DATA
REQUI REMENTS LI ST

Deliverable data are specified in the Contract Data

Requi renents List (CDRL). Appendix C, provided here for
reference, is alist of the CORL itens called for by this PAR
docunent. Appendix C contains a list of the deliverable
data, when the data shall be delivered and whether it is
required for GSFC approval, review or information.
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2.0  ASSURANCE REVI EW REQUI REMENTS
2.1 CGENERAL REQUI REMENTS

The ECS contractor shall support a series of conprehensive
assurance reviews of the ECS. The reviews shall cover al
aspects of the systemrequirenents, design, devel opnent,
testing, and status and plans for hardware, software and
operations. The contractor shall support three |evels of
external reviews and shall conduct an internal review
program The three | evels of external reviews are: GSFC
Assurance Teamreviews, Project Team Reviews, and Project
Docunment Only reviews. These reviews will be keyed to the
ECS devel opnent life cycle. In addition to the above
menti oned ECS reviews, the contractor shall also support a
series of flight mssion readi ness review of the ECS flight
m ssions as described in par. 2.6, below

The principal ECS reviews are called out in the ECS contract
Statenment of Wrk (SON. Further details of these and
suppl enental review requirenments are stated in this section

The ECSDI S and ECS are to be devel oped using a phased
approach. The contractor shall first establish requirenents
and an overall architectural design for the entire ECS and
then shall develop and install inplenentations of successive
portions of the total requirenments and design in a series of
increnents, called ECS rel eases. The devel opnent process for
each ECS rel ease shall be based on that portion of the
original systemrequirenents and overall architectural design
pertinent to the current release and shall start the

devel opnent cycle with a release level PDR and end in
acceptance and installation into the ECS of the devel oped
rel ease. The increnmental devel opnent of the ECSD S
(versions) and the correspondi ng devel opnent i ncrenents of
the ECS (releases) will follow an orderly sequence of

devel opnent steps: (a) review of the existing prelimnary
design and its extension (including any new requirenents
accepted for the forthcomng rel ease), (b) detail ed design,
(c) coding of software and buil di ng/acqui sition of hardware,
(d) integration and verification of the hardware and
software, (e) acceptance testing to validate the system
desi gn and performance, (f) acceptance by the Governnent of
the ECS rel ease, and (g) depl oynent of the new rel ease and
its integration into and acceptance at the various ECS sites
and by the ECS users.
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The assurance revi ew program shall respond to these steps in
t he devel opnent cycle of each release with a correspondi ng
series of reviews. At the conpletion of each devel opnent
step of each release, the ECS contractor shall as a m ni num
submt to the GSFC project for approval the new and updated
docunents describing the results of the activities conducted
during the conpl eted rel ease devel opnment step. The specific
docunents to be submtted are defined in the CDRL; these
shall be witten in accordance with the approved
docunent ati on standards adopted by the ECS contractor

The | east | evel of specific review shall be a Docunent Only
review, with no presentation to a review teamrequired of the
contractor. |In a Docunent Only review, the GSFC Project wll
revi ew t he docunents, discuss themas needed with the
Contractor, and, after dispositioning of any discrepancies,
approve the results of the Iife cycle phase and approve the
Contractor's begi nning work on the next phase. At the

di scretion of the GSFC project, the contractor may be
required to prepare charts and present the content of any
Docunent Only review to an GSFC Project reviewteam (In
such cases the contractor wll be given a mnimumof 15
wor ki ng days' notice of the presentation requirenent.)

Certain major life cycle reviews are designated as Project
Team assurance reviews. For these the contractor shal
support presentations to a review team appoi nted by the
project as well as the docunent revi ew defi ned above. These
reviews are also specified in the ECS contract Statenent of

Vork (SOwW .

Further details of the assurance review requirenents are
stated in the paragraphs which follow

2.2 GSFC REVI EW REQUI REMENTS

For each review the contractor shall
a. Submt to the GSFC Project Ofice for review and
approval the required docunents devel oped and/ or
updated during the subject Iife cycle phase of the
i tem bei ng revi ewed.

b. Support splinter review neetings resulting fromthe
maj or revi ew.

c. Produce witten responses to recomendati ons and
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action itens resulting fromthe review i n accordance
with the CDRL (see Appendi x C herein).

d. dose action itens and di screpanci es by nmaki ng

agreed upon changes in the reviewed nmaterial and the
products defined and controlled by them
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e. For reviews involving a review team the contractor
shall, in addition to a. through d, devel op

organi ze, and present nmaterial to the team Copies

of visual aids and other supporting nmaterial that

are pertinent to the review shall be submtted in
accordance with the CDRL (see Appendi x C herein).

GSFC REVI EW PROGRAM

The reviews for each ECS rel ease will be:

a. Prelimnary Design Review (PDR) - PDRs shall be
conducted at the segnent |evel of the ECS by a
GSFC Project Team these will occur after

conpl etion of the prelimnary design phase for
each release. The PDRs for rel eases after Rel ease
1, called internedi ate design reviews (IDRs) in
the SON will concentrate on the additional system
capabilities provided by each new rel ease. Each
PDR wi || consider the planned inpl ementations of
the corresponding portions of the over-all system
functions in a design of the new software and any
associ ated additional or nodified hardware. It
wi Il consi der adequacy of allocation of the

requi renments to software conponents, the proposed
architecture and prelimnary design, and the
prelimnary plans for verification of the
requirenments by test. It will also consider the
har dwar e pl anned for purchase, planned custom

desi gned hardware, and the predicted RVA for the
ECS. The correspondi ng system | evel PDR, which
wi Il focus on segnent interfaces, and el enent

| evel PDRs for each rel ease shall be Docunent Only
revi ews.

b. Gitical Design Review (CDR) - The CDRs for each
rel ease will occur after the software and

har dwar e desi gns have been finalized but prior to
the witing of software code and the nmanufacture/
acqui sition of the hardware (except for |ong-I|ead-
time hardware, for which early manufacture/

acqui sition may be approved by the Governnent). As
with the PDRs, the CDRs for releases after Release 1
will concentrate on the additional system
capabilities provided by each new rel ease. The
principal CORs will occur at the elenent |evel and
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be conducted by a Project Review Team For
software, the topics include the detail ed design,
its traceability to the prelimnary design and to
the requirenents, inplenentation plans, data flows
and interfaces, the plans for verification and

val i dation, and security considerations. The topics
for hardware include RVA, the design execution of
the system functions, and the plans for testing.
The correspondi ng system and segnent | evel CDRs for
each release wll focus on interfaces and shall be
Docunment Only reviews.

c. Test Readiness Reviews (TRRs) - For each rel ease,
TRRs will be conducted by the Project at the segnent
and elenent levels to review the plans for the
integration and verification of the subsystens with
the elenents and the elenments with their segnents.
The reviews should ensure that the tests wll
adequately verify the functional, perfornmance, and
interface requirenents of the ECS

d. Acceptance Test Readi ness Review (ATRR) - For each
rel ease, the ATRR is conducted by the Project to
review the plans for validation of the segnents and
the over-all systemduring the acceptance test
program The review shall cover the tests to verify
the design requirenents, as well as maintainability
denonstrations for restoration of failed critical

real -time functions.

e. Segnent Qperational Readiness Reviews - Segnent
per ati onal Readi ness Reviews (Segnment ORRs) shal

be conducted by the contractor to determ ne the
readi ness of each ECS segnent to provi de services.
These reviews shall be held at each segnent/ el enent
facility to baseline the functional capabilities,
performance, and operational characteristics of each
ECS segnent prior to the corresponding RRR  Segnent
ORRs shall concentrate on operational procedures,
human interfaces, and the Qperational Readiness Pl an
(DD 603/ 0P1).

f. Rel ease Readi ness Review (RRR) - For each rel ease,
the RRR wll be conducted at the ECS system | evel by
a GSFC Project Review Team It will address the
readi ness of the release for installation in the ECS
system Review areas include integration test
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results and acceptance test results, the success of

i npl enentation of the new capabilities and changes
since the previous rel ease, the status and adequacy
of operations guides and users' docunentation, the
status of Distributed Active Archive Center (DAAC)
interface and installation, and the plans for
installation of the release into the ECS systemin a
manner that will mnimze disruptions of ongoi ng
servi ce.

g. Capabilities and Requirenents Review (CRR) - The CRR
is an EOSDIS | evel review and will be conducted

annual ly by a GSFC Project Review Teamto assess the

status of the EOCSDI S system capability devel opnent

to date in nmeeting the existing ECSDI S requirenents

and to refine design requirenents for guiding

further devel opment activity.

2.4  SYSTEM SAFETY

System safety shall be an agenda itemfor each review (see
par. 2.3) and shall enphasize: (a) hazards to personnel and
facilities and (b) potential errors that can have adverse
safety effects on the command and control of the flight
system

2.5 CONTRACTOR ASSURANCE REVI EW REQUI REMENTS

For each rel ease, the ECS contractor shall conduct a program
of planned and docunented reviews within each ECS el enent at
t he subsystem conponent, and | ower |evels and at appropriate
m | estones in the devel opnent process. This program shal

i ncl ude:

a. PDRs and CDRs - Each PDR and CDR shall be an

i ntensive review of the design and interna
interfaces to evaluate the ability of the subsystem
(or other |evel) hardware and software concept and
design to successfully performits functions under
operating conditions during both testing and

oper ati on.

b. Build reviews - The contractor shall conduct a
series of build reviews covering the design of
additional functionality to be added to the basic
design and the plans for build testing. These shal
be conducted before inplenentation of each buil d.
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c. Subsystemtest readiness reviews - Test readiness
reviews (TRRs) shall be conducted at the subsystem

| evel prior to the systemlevel TRRto reviewthe
adequacy of the subsystem designs and pl anned tests.

d. Acceptance test activity - Throughout the acceptance
test phase, the contractor shall conduct reviews of

results of selected increments of acceptance test

activity. These reviews shall focus on the adequacy

of the evaluation and the system portions eval uated

to guide the need for any design nodifications or

test nodifications.

Revi ews shal |l be conducted by contractor personnel who are
not directly responsible for the design. GSFC reserves the
right to attend the reviews and requires notification and
delivery of review materials in accordance with the CDRL (see
Appendi x C herein). The results of the reviews shall be
docunented, and a sunmary of each review shall be included in
t he Performance Assurance Status Report (par. 1.6) in
accordance with the CDRL (see Appendix C herein). The review
data shall be avail able to GSFC upon request.

2.6  SUPPORT OF GSFC FLI GHT M SSI ON READI NESS REVI EVW6

In addition to the reviews of the ECS identified above, the
ECS contractor shall support a series of GSFC readiness
reviews for each ECS flight mssion. The support of this
series of reviews by the ECS contractor shall relate to the
role of the ECS in the conduct of the flight m ssion. These
revi ews incl ude:

2.6.1 GROUND SYSTEM OPERATI ONAL READI NESS REVI EW ( GSORR)

An operational Readiness review of the total EGCS ground
systemwi || be conducted by a GSFC Assurance Revi ew Team
prior to each ECS flight mssion. This revieww || certify
the systemis readi ness for operation.

2.6.2 FLI GHT ASSURANCE REVI EW5

Prior to each ECS flight mssion a series of Flight Assurance
Reviews will be conducted by a GSFC Flight Assurance Review
team as follows:

a. Mssion Operations Review (MOR) - This m ssion-
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oriented revieww |l nornmally take place prior to
significant integration of the flight system The
purpose is to review the status of the system
conponents, including the ground systemand its
operational interfaces with the flight system

Di scussions will include integration and test

pl anni ng.

b. Flight Operations Review (FOR) - This review w ||
enphasi ze the final orbital operations plans, as
well as the conpatibility of the observatory wth
ground support equi prent and ground networKk,

i ncluding summary results of the network
conpatibility tests.

c. Flight Readiness Review (FRR) - This reviewis to
assess the overall readiness of the total systemto
support the flight objectives of the m ssion.
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3.0 VER FI CATI ON REQUI REMENTS
3.1 CGENERAL

The phil osophy and basi c approach of a verification activity
to ensure that the ECS neets its specified requirenents is
stated in the SONand detailed in DID 401. As a part of this
over-all effort, a systemintegration and test (I&T) program
shal | be conducted in accordance with the requirenents of
this section. The programshall consist of a series of

tests, reviews, and anal yses to ensure that the hardware, the
software, and the integrated ECS performas specified in al
significant operating nodes and m ssion situations. The
system | &T program shall cover all verification of the
hardware and software for each release prior to its fielding
as a part of the ECS.

3.1.1 SYSTEM | NTEGRATI ON AND TEST (1 &T) PLAN

The contractor shall devel op and docunent a plan for the I&T
of each release of the ECS and its main segnents and their
conposite el enents agai nst the specified design requirenents.
The plan shall describe the test, review, and analysis effort
to be conducted at each stage of devel opnent of the system
and each | evel of assenbly of hardware and software to
denonstrate that the itemto be verified satisfactorily neets
the portions or functions of the specified system design
requirenments that it is designed to perform It shal
stipulate the specific portions or functions of the system
desi gn requirenments (including the various applicable
operating nodes and the pass/fail criteria) to be
denonstrated by each of the planned tests and anal yses. The
software test plans (par. 3.3.3) shall be included as
separate docunents within, or by reference in the System I &T
Plan. The Plan shall be iteratively updated to refl ect
system evol ution throughout the devel opnent |ife cycle of the
rel ease, with each iteration reflecting the current stage of
verification planning at the current delivery ml estone
stated in the CDRL (see Appendi x C herein).

As an adjunct to the System I &T Plan for each rel ease, an
overall test matrix shall be prepared that summarizes al
tests that will be performed wi thin each ECS segnent and

el ement on each of its hardware conponents and subsystens, on
each of its software units and subsystens, and on the

conbi ned hardwar e-software functional subsystens (This
requirenment is in addition to the "Performance Verification

Ori gi nal 3-1 May 23, 1991



420-05-03

Matri x" in the ECS Overall System Acceptance Test Plan - DI D
409/ VE1 required by the SOW. The contractor shall also
maintain a matrix of the System | &T Programtests actually
acconpl i shed t hroughout the programfor the rel ease and
present it at the pertinent GSFC reviews called for in
Section 2. The I1&T Plan (including the matrix of tests

pl anned) and the matrix of tests acconplished shall be
delivered to NASA and updated in accordance wth the CDRL
(see Appendi x C herein).

3.1.2 VER FI CATI ON PROCEDURES

For each test activity conducted, verification procedures
shal |l be prepared that describe the configuration of the item
to be tested and how that particular test activity contained
inthe Verification Plan will be inpl enented.

The procedures for hardware verification (par. 3.2) shal
descri be details such as instrumentation nonitoring, facility
control sequences, test article functions, test paraneters,
quality control checkpoints, pass/fail criteria, data
collection, and reporting requirenments. For software, the
procedures shall include anal ogous pertinent details (see
par. 3.3.5) and shall inplenent the pertinent software test
plan (3.3.3) for the software in question. For al
verifications, the procedures shall address safety neasures
to protect the hardware and personnel (see paragraphs 4.4 and
4.5). Verification Procedures shall be submtted to NASA in
accordance with the CDRL (see Appendi x C herein).

3.1.3 CONTROL OF UNSCHEDULED ACTI VI TI ES DURI NG VERI FI CATI ON

A docunented procedure shall be established for controlling,
docunenting, and approving all activities not part of an
approved verification procedure or software test procedure.
The contractor shall be alert to the hazard potential of |ast
m nut e changes and shall institute controls at appropriate
managenent |evels to prevent accident or injury or hardware
damage. Such control shall include appropriate real-tine
deci si on maki ng nmechani sns to expedite continuation (or
suspension) of testing after a malfunction, w th docunented
rationale. The control procedure shall be docunented in
accordance with the CDRL (see Appendix C herein), and it
shall be referenced in the PAIP (1.3) and in each
verification procedure.

3.1.4 VER FI CATI ON REPORTS
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After conpletion of each verification activity, a report
shall be submtted in accordance with the CDRL (see Appendi x
C herein). For each hardware test activity, the report shal
contain, as a mninmum the information described in the
sanple test report (see Figure 3-1) using a suitable
reporting format. For software tests, an anal ogous report
format shall be used to provide the information required by
par. 3.3.5. For each analysis activity perforned on either
hardware or software, the report shall describe the degree to
whi ch the objectives were acconplished and ot her significant
results. Detailed test and analysis data supporting the
verification reports shall be retained by the contractor;
this data, as well as the as-run verification procedures,
shall be available for review at the contractor's facility
upon request.

3.2 HARDWARE VERI FI CATI ON
3.2.1 UNT LEVEL COTS HARDWARE

Each unit of the ECS COIS hardware shall be verified at
procured-unit level to the requirenments of its procurenent
speci fication. Automated data processing (ADP) hardware
covered by CGeneral Services Adm nistration (GSA) acceptance
criteria shall be acceptance tested in accordance with those
criteria. Al specified performance paraneters shall be
verified by test, and reliability/maintainability data shal
be verified insofar as practicable by review and anal ysi s.
Manuf acturer's operating systemsoftware and peri phera
hardware shall be verified using nmanufacturer's diagnostic
sof tware wherever applicabl e.

3.2.2 CUSTOM DESI GNED, FABRI CATED OR M2DI FI ED HARDWARE

Any hardwar e devel oped (custom desi gned), fabricated or
nodi fied by the contractor shall be verified by test to
ensure that it perforns its functions correctly, neets
specified requirenents, and is free of worknmanshi p defects.
The tests shall be perfornmed at appropriate |evels of
assenbl y.

3.2.3 SUBSYSTEM LEVEL
Each operative hardware subsystem shall be verified by test

and analysis to ensure that this |evel of the system hardware
design is properly integrated and neets its performance
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requirements. The contractor shall devel op suitable test
software designed to exercise the significant hardware
functions of each subsystemand use it for the subsystem

verifications.
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LI ST OF | NFORVATI ON FOR HARDWARE TEST REPORTS

TEST | TEM | DENTI FI CATI ON:

IS THE | TEM COTS OR CUSTGOM

MANUFACTURER:

SERI AL NUMBER:

LEVEL OF ASSEMBLY:

TYPE OF TEST AND BRI EF STATEMENT OF PRI NCl PAL OBJECTI VE:
| &T PROCEDURE NO :

IS THS INITIAL TEST OR RETEST:

| DENTI FYI NG DESI GNATI ON OF THE APPLI CABLE PART OF THE SYSTEM
| &T PLAN:

SI GNATURE LI NES FOR TEST CONDUCTOR, QUALI TY ASSURANCE
REPRESENTATI VE, AND COGNI ZANT ENG NEER FOR THE | TEM

DEVI ATIONS, | F ANY, FROM TEST PROCEDURE:

DESCRI PTI ON OF EACH TEST NONCONFORMANCE AND NONCONFCORVANCE
REPORT NUMBER:

DESCRI PTI ON OF ANY UNSCHEDULED EVENTS OCCURRI NG DURI NG TEST:

TEST RESULTS AS COWPARED TO TEST CRI TER A:

Figure 3-1
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3.3 SOFTWARE VERI FI CATI ON AND VALI DATI ON (V&V)
3.3.1 GENERAL

The ECS contractor shall plan and inplenment a verification
and validation process to denonstrate that the software is
correct and neets its requirenents. The process shal

address each unit of the software systemat each stage of its
devel opnent and shall include wal kt hroughs or inspections,
reviews, and testing.

3.3.2 WALKTHRQUGHS OR | NSPECTI ONS

The conpl ete V&V process includes wal kt hroughs or inspections
on requirenents, detailed design, and code. These are
conducted to find errors or om ssions throughout the

devel opnent process.

Code wal kt hroughs or formal inspections shall be conducted
prior to the integration and test of each software unit.
These wal kt hroughs shall verify that the source code conforns
with the established programm ng standards, conventions and
practices and that the code accurately inplenents the design
established in the design and requirenents docunents.

The wal kt hr oughs shall be docunented. V&V al so includes the
program of internal and external reviews, covered in Section
2 of this docunent.

3.3.3 SO-TWARE TEST PLANS

For the software system of each el enent of each segnent, the
contractor shall develop a software test plan to describe the
verification activities and tests to be conducted at the unit
and higher levels of the software during the integration and
test (1&T) phase and during the acceptance test phase. The
pl an shall describe the specific requirenments and design
features of the product specification to be denonstrated by
each test, as well as the test criteria. It shall show the
verification process, including hardware-software integration
tests, that will be used to denonstrate that the software
nmeets its requirenments. The plan shall include the

envi ronnent under which the test is to be conducted, the
design requirenents for the itemtested, the data required
for the test, the expected results, and any special operating
conditions required. The plan is to be updated as

requi rements are updated and shall be included as part of
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each applicable reviewrequired in Section 2. The plan shall
al so describe any special test support tools (i.e.,
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sinulators, enulators, etc.) needed for the testing and any
requi red support from other organi zations to performthe
testing.

The software test plans shall be submtted and updated in
accordance with par. 3.1.1.

After GSFC acceptance of any revision |evel of a software
item all changes shall require issuance of a new or revised
test plan in accordance with the requirenments of the Project
configuration managenent system |If the software is updated,
regression testing is required and shall be so identified in
the test plan.

3.3.4 SO-TWARE TEST PROCEDURES

For each software test under the verification program a
software test procedure shall be prepared. The procedure
shal | describe the specific requirenents and design features
to be denonstrated by the test as well as the test criteria.
The procedure shall also detail the steps and procedures
necessary to conduct the test, including special instructions
for conducting the test and for responding to problens or
anonmal i es that may be encountered. The procedures shall at

| east include itens detailed in par. 5.0 of SNMAP-D D A200.
(See also par. 3.1.2 and 3.3.3, above.)

3.3.5 SOFTWARE TEST REPORTS

For each test the contractor shall prepare a software test
report that summarizes the software |&T test or acceptance
test and/or retest conducted. The report shall show as a

m nimum the identification of the software article tested,
the type of test, the design requirenments, conformance of the
test results to the expected results (verification of

requi rements), the nunber, type and criticality of the

di screpanci es found, the test scenarios used to test for
unsati sfactory performance, and the identification of
verification activity being perfornmed on functionally
interrelated software itens. The detailed test results shal
be docunented by the contractor and shall be avail able for
GSFC review. Software test reports shall be provided in
accordance with par. 3.1.4.

3.3.6 CRTICAL SOFTWARE | TEMS TESTI NG

For software itens, the special testing requirenents
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identified in critical software itens anal ysis (see par.

6.4), shall be given appropriate attention in the V&
process. These requirenments shall be included in appropriate
tests under the verification programand in other V&V
activities to further assess the potential effects of the
risks identified and the nmeasures used to mnimze them The
critical software itens testing effort shall also include
testing requirenents related to safety issues identified in

t he hazard anal yses (par. 4.3).

3.3.7 VER FI CATI ON AND | NTEGRATI ON CF MODI FI ED OR NEW
SOFTWARE

For nodified or new software devel oped in sustaining

engi neering activity during the operational phase,
integration tests are required to ensure that introduction of
the software is acconplished with m ninuminpact to ongoi ng
ECS operati ons.

3.4 END- TO- END TEST REQUI REMENTS
3.4.1 COWATIBILITY TEST

Prior to the conduct of the ECS flight m ssions, an end-to-
end conpatibility test will be conducted using all portions
of the operational system nanely, the Qoservatory, the
operational software, and the ground system including the
ECS and the appropriate network elenents in order to fully
denonstrate operational conpatibility so that the entire
systemw || performas required for the mssion. Wen
acceptable sinulation facilities are available for portions
of the operational systemthey nmay be substituted for the
actual systemelenent. The tests will be conducted by the
ECS (onservatory contractor. The ECS contractor shall support
t hese tests.

3.4.2 M SSION SI MULATI ONS

After conpletion of the end-to-end conpatibility test, data
flow tests shall be perforned utilizing the total systemin a
realistic mssion tinmeline, including external stimnulus of
the instrunents and attitude control sensors, when

practi cabl e.

Tel enetry and command denonstrations shall be conduct ed,

incorporating all the required equi pnment: appropriate
Net wor k el ements, NASCOM the ECS (including the EOC and
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| CF), data processing facilities (Cbservatory and ECS), and,
when avail able, the users' Instrunent Support Term nals.

Once the data flow paths have been verified, m ssion
simul ati ons shall be held to validate nom nal and conti ngency
m ssi on operating procedures and to provide for operator
famliarization training. Instrunent devel opers wll
participate in mssion simulations. The m ssion simlations
will be the responsibility of the ECS Gbhservatory contractor.
The ECS contractor shall support the simulations as
necessary.

Ori gi nal 3-10 May 23, 1991



420-05-03

4.0  SYSTEM SAFETY
4.1  CENERAL REQUI REMENTS

The contractor shall plan and conduct a system safety program
t hat acconplishes the follow ng itens.

a. Provides for the identification and control of
hazards (emanating fromthe ECS) to personnel and
facilities during the devel opnent, mai ntenance, and
operation of the ECS. The programshall also
address conmand and control of EGCS operations on-
orbit that could present a hazard to personnel or
facilities in orbit or on the ground.

b. Interfaces effectively with the industrial safety
requirenents of the contract and the contractor's
exi sting safety organization.

4.2  SYSTEM SAFETY | MPLEMENTATI ON PLAN

The contractor shall prepare and submt a System Safety

| npl enrentation Plan that constitutes Section 4 of the PAIP.
Contractor docunents referenced therein shall be submtted
with the Plan.

The System Safety Inplenentation Plan shall describe the
safety programrequirenents and inplenmentation procedures the
contractor is to followto ensure the identification and
control of hazards to personnel and facilities during design,
fabrication, integration, test, and operations.

The pl an shall address the planned effort and approach that
will be used to inplenment each activity included in this
Section. It shall include a description of the follow ng:

a. systemsafety organi zation, interfaces, and
responsibilities;

b. mlestone schedule of all major systemsafety
activities which shows their tine-phasing with other
related major activities;

c. system safety mnet hodol ogi es;

d. internal and external safety review process;
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e. safety review of test and operating procedures;

f. hazardous operations surveill ance;

g. accident investigation and reporting;

h. training and certification;

i. safety audits;

j. nmonitoring of subcontractors;

k. docunentation to be provided;

m procedure for reporting problens and activity

st at us;

n. industrial safety engineering responsibilities and

functions and their interfaces with the system
saf ety program

4.3 HAZARD ANALYSES

Early in the design phase and continui ng throughout the
contract effort, the contractor shall devel op docunented
anal yses identifying both hardware and software hazards for
each el ement and segnent in the ECS

a.

In the hardware area, the analysis shall include the
ECS facilities and their operations and shal

identify hazards to personnel, the equiprment, and
facilities;

b.

In the software area, the anal yses shall focus on

the software critical itens (see par. 6.4 and
Appendi x B) and exam ne the potential malfunctions
(hazards) of the critical itens (including on-orbit
operations) that can result in injury to personnel
or damage to the flight hardware.

The contractor shall take neasures to elimnate or mnimze
the effect of each significant identified hazard. The

anal yses shall be updated as the ECS program progresses
through its devel opnent, test, and operational use. The
hazard anal yses shall be submtted in accordance with the
CDRL (see Appendi x C herein).
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4.4 HAZARD CONTRCOL VERI FI CATI ON

Verification of the control of identified hazards shall be
acconplished by test, analysis, and inspection. The
contractor shall identify the method and activity to be used
for each hazard on the respective hazard anal ysis report,
including identification of specific anal yses or tests (cross

Ori gi nal 4-3 May 23, 1991



420-05-03

referenced to the verification plan) to be used (see al so par
3.3.6).

4.5 REVI EWS

Presentation of the status of the safety program and
particularly the status of efforts to identify, correct,
and/or contain problens on critical itens, shall be included
in each GSFC revi ew and each contractor review conducted in
accordance with Section 2, above.
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5.0 RELI ABILITY, NAI NTAI NABILITY, AVAI LABILITY (RWVA)
REQUI REMENTS

5.1 GENERAL REQUI REMENTS

The contractor shall establish and maintain a reliability,

mai ntai nability, availability (RVA) program designed to
ensure that the delivered systemneets the specified
operational availability (Ao) requirenments for the functions
of the ECS (see the ECS F&P Specification) (Appendix A). The
program shal |l be oriented toward design devel opnent, guiding
engi neering trade-offs, and evaluating the system design.
The program shal |l enphasi ze both integration and operati onal
use of the ECS. The reliability and maintainability (R&M
tradeoff in the design shall rely on vendor supplied R&M data
where avail abl e, augnented as necessary by anal ysis, and
shal | be updated to reflect any experience data avail abl e.

The RMA program shall consist of RVA tasks which are pl anned,
i ntegrated, and acconplished in conjunction with the

i npl enent ati on of the design, devel opnent, manufacturing, and
operational requirenments. RVMA engineering tasks shall focus
on the determ nation of a systemconfiguration of COTS and
cust om desi gned conponents which nmeets RVA goal s/requirenents
and the establishment of a nmaintainability approach and basis
for a mai ntenance plan optim zed to the operationa
availability requirenments for functions of the ECS
Reliability and mai ntainability engineering shall be an
integral part of the process used to guide design tradeoffs
of redundancy and serviceability and to gui de operational

mai nt enance pl anni ng.

5.2 RVA PROGRAM PLAN

The contractor shall devel op an RVA Program Pl an which w ||
descri be the planned approach for the coordinated program of
reliability and maintainability activities for the ECS. The
pl an shall be included in the PAIP and shall describe the
effort for each of the RVA tasks and their scheduling
relative to ECS program m | est ones.

5.3 RELIABILITY ANALYSES
Reliability anal yses shall be performed concurrently with
design so that identified problemareas can be addressed for

tinely consideration of corrective action. The anal yses
shal | be based on vendor-supplied unit reliability data at
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t he purchased- hardware-unit or custom desi gned-conponent

| evel or at lower levels of assenbly if credible data is
avai l able. Where credible reliability data at the "line

repl aceable unit" (LRU) level are not available, the
contractor shall provide reliability estinmates at the LRU

| evel . Such estimates shall be based on technically credible
assunptions, and their derivation shall be docunmented with

t he anal yses (see par. 5.3.3).

5.3.1 MOXDELING FOR SYSTEM AVAI LABI LI TY

The contractor shall devel op a mathematical nodel to
represent an ECS design which neets specified availability
goals for the systemfunctions. For purposes of the

anal ysis, assuned availability goals (wth supporting
rational e) shall be supplied for those functions |acking a
speci fied goal /requi rement which are essential to support a
reasonabl e system nodel. The nodeling shall include the
devel opnent of functional block diagrans and shall be
performed for each segnent and elenent in the ECS and for
each operating function of each elenent. The nodels shall be
based on allocation of reliability to the functions w thin

t he ECS design and shall enploy the vendor-provided unit
reliability data for the COIS hardware and deri ved
reliability data for custom desi gned conponents maki ng up the
systemdesign. Wile the nodel shall represent the overal
ECS, software "reliability" shall be represented by a
reasonabl e estimate (with supporting rationale), and the
tradeoff/allocation activity shall enphasize the hardware
reliability and nmaintainability and include operationa

consi derations. Redundancy deci si ons and spares provi sioning
(logistics planning) shall be based on reliability and

mai ntai nability anal yses (see also the ECS F& Speci fication)
(Appendi x A). The nodeling activity shall be initiated early
in the program and continued throughout the operational phase
of ECS and shall be used to anal yze effects of: (a) any
desi gn changes occurring as a result of sustaining

engi neering activity, or (b) maintenance activities or (c)

agi ng.

The nodeling outputs shall be expressed in terns of nmean tine
between failures (MIBF), nean down tine (MDT), nmean tine to
repair (MITR), and operational availability (Ao). The nodels
shall be updated with information resulting fromreliability
and other relevant tests as well as design or operational
changes (including any changes in mssion paraneters or
operational constraints). The availability nodels shal
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i nclude a statenment of the underlying ground rules and
assunptions and be submtted in accordance with the CDRL (see
Appendi x C herein).

5.3.2 RELIABILITY ALLOCATI ONS

Top | evel ECS RVA requirenments shall be allocated to the

| evel of repair and nmai ntenance and shall be used to
establ i sh baseline requirenents for designers. Requirenents
consistent with the allocations shall be inposed on the
subcontractors and suppliers. Al allocated reliability

val ues established by the contractor and included in contract
end item specifications shall be consistent with the
availability nodels and any changes thereto, and be subject
to GSFC revi ew.

5.3.3 RELIABILITY PRED CTlI ONS

Reliability predictions are required to support the nodeling
activity(par. 5.3.1, above). Were vendor-supplied
reliability data at the purchased-hardware unit |evel (or at
| ower |l evels of assenbly, in selected cases) are not
avai l able, or in the case of custom designed hardware, the
contractor shall make the reliability predictions.

Predi ctions shall account for, and differenti ate between,
each significant node of itemoperation. The predictions for
el ectroni ¢ equi pnent shall be nmade using vendor-supplied
reliability data and/or schematic diagrans and the Parts
Count Analysis nmethod and failure rate data contained in
Appendi x A of M L-HDBK-217. Predictions for nechanical,

el ectrical, and el ectronechani cal equi prent shall be made
usi ng vendor-supplied data; where such data are not

avail abl e, the contractor shall nake estinmates using his data
sources and NPRD-3 (see Appendix A). The predictions and
all ocations shall be kept nutually consistent. The

predi ctions, including a statenent of the underlying ground
rul es and assunptions, shall be presented at the pertinent
design reviews (see par. 2) and be submtted in accordance
with the CDRL (see Appendi x C herein).

5.3.4 FAI LURE MODES AND EFFECTS ANALYSI S AND CRI Tl CAL | TEMS
LI ST

A failure nodes and effects anal ysis (FMEA) shall be
perfornmed to identify potential catastrophic and critical
failures (see Appendix B) in the critical command and contro
systens of the Flight Operations Segnent (FOS) so that
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susceptibility to the failures and their effects can be
elimnated. A listing of all failure nodes and severity
| evel of the failure effects shall be provided.

The FMEA process shall focus on the interfaces and on any
cust om desi gned hardware of the systens being anal yzed. It
shall be perforned iteratively, as required, starting early
in the design phase to ensure that the design and changes
resulting fromdesign reviews, analyses, waivers/deviations,
oper ati ons changes, sustaining engineering activity, or other
reasons do not introduce unrecogni zed new failure nodes or
criticalities into the system

In the software area, an anal ogous anal ysis activity is aH 03
described in par. 6.4.

The FMEA shall be conducted at the equi pnent |evel LRU, or |o+03
equi pnent |evel, for the critical FOS functions. Potential
catastrophic and critical failure nodes shall be analyzed to
the extent necessary to identify single LRUs that coul d cause
the failures. Each FMEA shall be perforned in accordance
with GSFC S-302-89-01 "Failure Mbdes and Effects Anal ysis
Procedures for Unmanned Spacecraft and Instrunments” or a
contractor procedure that has been approved by the
Contracting Oficer. Because ECS does not have a 2-fault

tol erance requirenent, for purposes of the FMEA, the failure
nmode criticality classifications in GSFC S-302-89-01 shall be
nodified to read as foll ows:

Citicality 1. Asingle failure that could result in
| oss of human |ife, serious injury to personnel, |oss
of mssion, or loss of observatory or a major portion
of an ECS facility.

Citicality 2. Asingle failure that could result in |oss
of a primary mnission objective (as defined by the Project) or
significant damage to the observatory.

Citicality 3. Asingle failure that could result in 1|oss
of a secondary mission objective (as defined by the Project),
significant damage to an instrument or degradati on of science
products (as defined by the Project), or loss of data
identified as critical by the Proj ect .

Criticality 4. Loss of systemcapability that does not
significantly inpact the science nission.

Anal ysi s of redundant equi pnent shall address cross-strapping
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to ensure that no single failure will adversely affect the
performance of the redundant capability. No single failure
shal | prevent the successful renoval of power froma failed
flight instrument, and the FCS shall have no single failure
points in the conponents that provide critical real-tine
functions. Potential catastrophic (Criticality 1 or 2)
failures that cannot be elimnated fromthe system and all
potential critical (Oiticality 3) failures, shall be
itemzed on a Gitical Itens List (CL) that shall be
attached to the FMEA. Justification for retention of each
itemlisted shall be included.

The FMEA with the attached Critical Itens List and updates
shall include a statenent of the underlying ground rules and
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assunptions and be submtted to NASA in accordance with the
CDRL (see Appendi x C herein).

5.4 MAI NTAI NABI LI TY ANALYSES

Mai ntai nability anal yses shall be performed concurrently with
design so that identified problemareas can be addressed for
tinmely consideration of corrective action. The

mai ntai nability anal yses shall be based on the MIBF data
produced in the reliability analyses for the LRU | evel of the
hardware and the required availability for each major ECS
function. The anal yses shall focus on nmean down tines (to
restore failed functions), with separate identification of
mean tinmes to repair and nean tinmes for associ ated del ays
(including repair scenarios).

The maintainability anal yses shall be used in appropriate
tradeoffs to establish the ECS nmai nt enance concept and
mai ntai nability plan and to determ ne spare parts/units
requirenents.

5.4.1 NAI NTAI NABI LI TY ALLOCATI ONS

Mean- Ti me- To- Repair (MITR) requirenments throughout the
system derived fromtradeoffs shall be identified and
docunented in the maintainability predictions (see par.
5.4.2). The MITR requirenents shall be broken down to the
line replaceable unit (LRU) level to establish requirenents
for logistics planners. The top |evel of maintainability
requirements shall be allocated to the planned | evels of
repair. Requirenents consistent with the allocations shal
be i nposed on the subcontractors and suppliers.

5.4.2 NAI NTAI NABI LI TY PREDI CTI ONS

Mai ntai nability predictions shall be nmade show ng the
capability of the system conponent/LRU to neet the all ocated
MITR and/ or specified nmean down tinme requirenents. The
predi ctions shall be made using M L-HDBK-472, Prediction

Procedure Il. The predictions should consider and identify
pertinent requirenments for accessibility and shall consider
human factors. The predictions shall include a statenment of

t he underlying ground rul es and assunptions and be submtted
in accordance with the CDRL (see Appendi x C herein).

5.4.3 FMEA NAI NTAI NABI LI TY | NFORVATI ON
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For each failure node identified in the FMEA (see par.
5.3.4), the contractor shall identify failure detection neans
and basi ¢ mai ntenance action information to support the
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mai ntai nability data collection and analysis activity (see
par. 5.5).

5.4.4 NAI NTAI NABI LI TY DESI GN AND OPERATI NG STANDARDS

The contractor shall devel op, docunent and use design
standards to facilitate maintainability of the system and
mai nt enance operations. This shall include such factors as
accessibility and human factors considerations (e.g. dealing
with LRU wei ght and bul k) as well as engi neering of equi pnment
and cabling layout, junction/access boxes, cable
identification |labeling every 6 feet for traceability, and
power - shut -of f security (for mai ntenance personnel safety).
These standards shall also include requirenents for

di sci pline and control to prevent unauthorized access to
equi pnment, and to maintain | ogs and other records to track
each access and each nai ntenance operati on and provi de
traceability to the individuals involved.

5.5 MAI NTAI NABI LI TY DATA COLLECTI ON AND ANALYSI S

The contractor shall establish a naintainability data

coll ection systemto augnent and update predictions with
prelimnary trial results during design, for measurenent and
eval uation of denobnstration results, and to track actual
operati ons mai ntenance experience and trends. Maintenance
records (see par. 7.16) shall include experience data on such
itens as operating time |ogs, failure frequency, repair
tinmes, total down tine for each naintenance event, and
adequacy of sparing provisions. Data collection should be
integrated as nmuch as possible with simlar data collection
requirenments, such as reliability.

The data coll ection systemshall be used as a neans for
identifying nmaintainability design problens/errors and
initiating corrective actions. Procedures shall be
identified for: providing inputs to the system the analysis
of problens; and feedback of corrective action into the

desi gn, manufacturing, integration and test, and operational
mai nt enance pl anni ng processes.

5.6  MAI NTAI NABI LI TY DEMONSTRATI ON
The contractor shall use the reliability predictions and
ot her pertinent considerations to identify and |ist the nost

probabl e anticipated failures of critical real-tine system
functions (primarily in the FOS). Fromthis list, the

Ori gi nal 5-8 May 23, 1991



420-05-03

contractor shall identify and scope a group of candi date

mai ntai nability denonstration tests fromwhich a selection
will later be made of specific tests to conduct as a part of
t he acceptance test program

The obj ective of the denonstrations is to verify the
capability of the planned nmai ntenance activities to neet the
operational availabilities/nmean down tines stated in the ECS
F&P Specification for identified systemfunctions. Q her
objectives of the tests are to evaluate the adequacy of fault
detection or isolation nethods and the ability to achieve LRU
repl acements or on-site repairs to neet criteria stated in

t he Mai nt enance Pl an.

The denonstrations shall be conducted generally in accordance
with Task 103 of M L-STD-470. The denonstrations of on-site
mai nt enance shall be limted to "Phase I1" (M L-STD 471)
activity; denonstration of depot maintenance activities is
not required.

The contractor shall describe the planned activities in a

Mai ntai nability Denonstration Plan (MD Plan). The Plan shall
descri be candidate failure scenarios and identify and outline
the test specification requirenments of each candi date

i ndi vi dual denmonstration. Selection of candidates shall be
made subsequently by an independent contractor organization
(1 ATO responsible for the acceptance test program Wen the
sel ecti on has been nade, detailed test plans shall be
docunented by the I ATO and used in the denonstration tests.

The Denonstration Plan, denonstration test plans, and reports
of test results shall be submtted in accordance with the
CDRL (see Appendix C herein). Reports of the results of each
i ndi vi dual denonstration test shall contain pertinent
i nformati on includi ng:

a. Test nunber and designation in the MD Pl an

b. Scenari o description;

c. Failure introduced,

d. Tinme and nethod to detect existence of a
mal f uncti on;

e. Time to isolate to correct LRU, and diagnostic tools
used;
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f. Availability and storage | ocation of spare LRU and
of repair tools;

g. Time to fetch spare;
h. Repair tinmng;

i. Formal checkout procedure used, and nunber (if
exi sting);

j . Custom generated procedure used and authority;

k. Total down tine and specified maxi num al | owabl e down
time.

5.7 CONTROL OF SUBCONTRACTORS AND SUPPLI ERS

The contractor shall ensure that systemel enents (at all ECS
| ocations) obtained fromsubcontractors and suppliers wll
nmeet the pertinent ECS RVA requirenments. Al subcontracts
shall include provisions for review and eval uati on of the
subcontractors' and suppliers’ RVA efforts by the prine
contractor at the prine contractor's discretion, and by GSFC
at its discretion.

The contractor shall tailor the RVA requirenments of this
docunent in hardware and software subcontracts for ECS and
shal | exercise necessary surveillance to ensure that
subcontractors' and suppliers' RVA efforts are consi stent
with overall systemrequirenents. The contractor shall, as a
result of this tailoring:

a. Incorporate quantitative RVA requirenents in
subcontract ed equi pnment specifications;

b. Assure that subcontractors have RVA prograns that
are conpatible with the overall program

c. Review subcontractors' assessnents and anal yses for
accuracy and correctness of approach;

d. Review subcontractors' test plans, procedures, and
reports for correctness of approach and test
details;

e. Attend and participate in subcontractors' design
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revi ews.

f. Ensure that subcontractors during the ECS
operational phase conply with the applicable system
RMA requi renents.

5.8 RVA OF GOVERNMVENT- FURNI SHED EQUI PMENT ( GFE)

When the overall ECS includes conponents or other elenents
furni shed by the Governnent, the contractor shall be

responsi ble for identifying and requesting fromthe ECS
Project Ofice adequate RVA data on the itens. The data wll
be used for performng the RVA anal yses (par 5.3 and 5. 4).
Whien exam nation of the data or testing by the contractor
indicates that the reliability or maintainability of GFE i s

i nconsistent with the RVA requirenents of the overall system
the ECS Project Ofice shall be formally and pronptly
notified.
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6.0 SO-TWARE ASSURANCE REQUI REMENTS
6.1 GENERAL REQUI REMENTS

The contractor shall establish a programof software
assurance that includes verification and validation (see
Section 3), quality assurance, configuration managenent, and
nonconf ormance reporting and corrective action. This

sof tware assurance program shall be coordinated with the
hardware and system ori ented assurance program established to
nmeet the requirenents identified in this PAR The software
assurance program shall enconpass any software devel oped,
procured or used under this contract (except COTS software
and prototype software used only to help in requirenents
definition), including mssion operations system software and
firmvare, and ground support equi pnent software. These
requirenments also apply to any software witten or nodified
by the ECS contractor, including key paraneter software,
software for ground processing of data, and science and data
anal ysis software which the contractor has been tasked to
wite.

The contractor's plan for inplenmentation of the software
assurance program including the description of the software
managenent and assurance approach that will be followed, the
nmet hods to be used, and a reference listing of the procedures
and ot her docunents to be used shall be provided in the
software section of the PAIP (see par. 1.3). The PAIP shal
address or provide by reference each of the foll ow ng:

a. A description of the software to be devel oped.

b. Managenent structure and responsibilities of the
organi zation(s) devel opi ng and assuring the
software, and its (their) relationship to the

har dwar e and systens devel opnent activities of the
pr oj ect.

c. The software requirenents devel opnent and contro
process, including the process for identification
and control of interfaces.

d. The software design and inpl enentation process,
describing the nmajor steps that are to be foll owed
in detailing the design and i npl enentati on.

e. An overview of the assurance process for software
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devel opnent and its application to the specific
software to be developed. |f different nmanagenent
and assurance practices will be used for certain of
the software that is deenmed nore critical than other
software, these shall be descri bed.

f. Software nmanagenent and assurance activities of the
proj ect which support or interrelate to
i npl enentation of the requirenents of this Section.

g. Software standards, guidelines, and procedures to be
foll owed, including procedures governing the system

of software devel opnment docunentation and record

keeping. Al so, a description of software

devel opnent tools to be used.

6.1.1 DOCUMENTATI ON

The contractor shall provide a list of the docunentation to
be produced for the software el enents covered by this
assurance requirenent.

The contractor shall provide a schedul e of the issuance of
versions (i.e., revision |evels) of the docunentation in
rel ationship to the configurati on managenent basel i nes
required in paragraph 6.5.

6.1.2 CONTRACTOR ASSURANCE RESPONSI Bl LI TY FOR SCFTWARE

The contractor is responsible for ensuring that all software
used for ECS neets the requirenents of this PAR docunent, as
wel | as the functional, performance, and interface

requi renments placed upon it. This includes Governnent
Fur ni shed Equi prent (GFE) software and purchased sof tware.
Any previously devel oped or nodified software shall be
subject to the requirenments of paragraph 1.4, above.
Paragraph 1.4,c also states the contractor's responsibilities
for COIS software used for the ECS effort.

Any substantial nodification to any conponent or nodul e of
the existing software shall be subject to all of the
assurance provisions of this docunment. A substanti al

nodi fication is defined as the change of twenty percent or
nmore of the lines of code in a software conponent. However,
the fact that a nodification involves fewer than 20% of the
lines of code in a component shall not be interpreted to
relieve the contractor of the responsibility to apply an
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appropriate | evel of nmanagenent and assurance attention to
its devel opnent, verification, and use. The stated
"substantial" threshold has been sel ected as the point beyond
which a | oosely structured or abbrevi ated assurance effort is
clearly inappropriate.
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6.2 VER FI CATI ON AND VALI DATI ON

Verification and validation requirenments are stated in
par agr aph 3.3, above.

6.3 SOFTWARE QUALI TY ASSURANCE
6.3.1 STANDARDS

The contractor shall establish standards for software and
proj ect docunentation, including the docunentation of

sof tware designs and interface specifications. Unless

ot herwi se approved, the contractor shall use appropriate
portions of the NASA software docunentation standards
contained in the "Information SystemLife-Cycle and
Docunent ati on Standards" fromthe NASA O fice of Safety,
Reliability, Maintainability and Quality Assurance, (see
Appendi x A).

The contractor shall al so set standards for code and for the
i nternal docunentation (e.g., code |evel coments).

The contractor shall review any standard product software
provi ded by ECS Principal Investigators (Pis) and Facility

I nstrunent (FlI) Investigation Teans to ensure that it
conplies with standards established by the GS&0 Project for
Sci ence Data Processing Software. The contractor shall also
conply with these standards in his own activities on the ECS.
Devi ations shall be brought to Project attention.

6. 3.2 ASSURANCE FUNCTI ON

The contractor shall have an assurance function which
verifies that the standards required by par. 6.3.1 have been
nmet. The assurance function shall also verify that the
requi red desi gn docunentation, test, configuration
managenent, and nonconfornmance reporting procedures and
practices have been foll owed, and that wal kt hroughs or

i nspection provisions have been inpl enent ed.

6.4 CRITICAL SOFTWARE | TEM5 ANALYSI S

As one aspect of inplenenting the risk assessnent provisions
of NHB 2410.9, the contractor shall perform anal yses to
identify the software conputer programconfiguration itens
(CPCl's) that have a critical command, control, or data
receiving/storing function, such that there is the risk of a
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mal function resulting in danage to or |oss of the flight

hardware or the mssion, including inability to produce or
irretrievable | oss of Essential Data Products (see Appendi x

B). These software, CPCls, called "critical software itens" | aros
shall be listed on a Oitical Software Itens List(s) for
appropriate managenent attenti on and assurance program

actions for each release. Updates are provided as required a5
for any changes related to a rel ease.

For critical software itens, the anal ysis process shall
include a detailed analysis of the requirenments and the
design, followed by analysis of the code and by critical
software itens testing (see par. 3.3.6). The detailed

requi renments anal ysis shall be conducted to determ ne which
portions of the requirenents have the potential for critical
error effects. This effort shall be conplenented by anal ysis
of the specifications and, for critical command functions, by
timng, sizing, and throughput anal ysis, as appropriate.

This critical software itens analysis effort shall be used to
maxi mze the testability of the design to facilitate
identification of errors with critical risk potential. This
effort shall identify special testing requirenents and ot her
appropriate V&V activities.

6.5 SOFTWARE CONFI GURATI ON MANAGEMENT

The contractor shall establish a software configuration
managenent (CM process to nmanage requirenents, design, code,
data, and docunentation, and to control, track and report on
the status of changes to them This configuration nmanagenent
process shall include, as a mninum the follow ng el enents:

a. ldentification of the configuration itens that wll
be basel i ned and mai ntai ned under configuration
control

b. Establishment of configuration managenent
baselines. |In addition to the Al ocated Baseline
(ABL) established at the tine of the SRR the
contractor shall establish at |east four additiona
baselines for each release, a Prelimnary Design
Baseline (PDBL) after the system PDR for each

rel ease (see Section 2), a Final Design Baseline
(FDBL) established after system CDR, a Coded

Basel ine (CBL) after the ATRR for each segnent and
el enent, and finally, a Product Baseline (PBL) after
the RRR for each rel ease.
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c. A change classification and i npact assessnent
process. The process nust result in dass 1
changes, as defined in the Earth Qoservi ng System
Configurati on Managenent Plan (CW) (GSFC 420-02-
02), being forwarded to GSFC for disposition. d ass
1 changes are defined as those which affect system
requirenments, software requirenents, systemsafety,
reliability, cost, schedul e, and external

i nterfaces.

d. A Configuration Control Board (CCB) that reviews
and di spositions changes. A quality assurance
representative shall be a nenber of the CCB

e. Version (i.e., revision level) control and nedi a
| abel I i ng nmet hods and procedures.

f. Physical control of nmaster media to prevent
unaut hori zed access or changes to the baselined
sof twar e.

The contractor shall establish procedures that detail the
steps to acconplish the CM process, including any needed
forms and associ at ed processing.

6.6 SOFTWARE NONCONFORVANCE REPORTI NG AND CORRECTI VE
ACTI ON

The contractor shall establish a process for the reporting,
anal ysis, correction, and cl osure of nonconformances

di scovered in the software and software docunentation. The
process shall be docunented in witten procedures.

For ma

reporting of software nonconformances for each

software item (product) shall begin with the establishnent of
its initial baseline and shall interface with the software
configuration managenent process such that change control is
effected, and that reported nonconformances and change
requests are so identified and processed. This shall be
acconpl i shed by the establishnent of a formal contractor
nmechani sn{s) to disposition reported software non-
conformances. For any baselined product the applicable CCB
shal | be used. The contractor shall notify the cogni zant
NASA representati ves 10 days in advance of, and nake
provision for their attendance (at NASA option) at the CCB or
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di sposi tioni ng body neeti ngs.
Bet ween el enent CDR and ATRR, the formal reporting and
corrective action process shall also be applied to each
software coded item starting at the beginning of integration
and test activity with that item
For software nonconformance reporting, an appropriate fornmat
shal | be used which includes at |east the follow ng m ni mrum
set of data itens:

a. Unique report identification nunber;

b. Software product identification (including version
nunber) ;

c. Oiginator
d. Oigination date;

e. Report title (i.e., very brief description of the
nonconf or mance) ;

f. Nonconformance summary (fuller description of the
nonconf or mance) .

g. Status (progress toward cl osure);

h. Nonconformance source (e.g., hardware, firmare,
software, etc.);

i. Nonconformance criticality level (see par. 7.12.2.3).
] . Proposed corrective action;

k. Corrective action taken (including version
identification of the corrected product and date);

| . Test verification of corrective action (and date);

m O osure date and authority signature.
The contractor may use his own formand systemfor reporting
if it conplies with the requirenents of this paragraph and is
approved by the Contracting Oficer. The contractor shal

provi de copies of the formal software nonconformnmance reports
to NASA in accordance with the CDRL (see Appendi x C herein).
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The information shall be provided in the same hard copy and
conputer readable forns as prescribed for Ml function Reports
in par. 7.12.2. The contractor shall also maintain a naster
report file on formally reported software nonconfornances
anal ogous to that required for malfunctions (see par. 7.12.2)
and shall provide status sunmari es on open software

nonconf ormance reports (simlar to that for mal functions -
see par. 7.12.2.b) as part of the Performance Assurance
Status Report (par. 1.6).

Starting at the beginning of software acceptance testing (of
each software item) with the ECS system hardware, software
nonconf ormances shall be reported and processed under the
system | evel malfunction reporting system (see par. 7.12.2).

6.7 SECURITY [moved from safety section]

The contractor shall review all software and hardware to
determne its sensitivity to potential harmto ECSD S
functions that can result fromloss, tanpering, or msuse
(see also the ECS F&P Specification and NHB 2410.9). Any
whose sensitivity is considered to be "significant” shall be
identified on a security list. For each listed item the
list shall show the potential types of interference that can
occur, their inpact, and neasures planned for security
control. The list and the security neasures shall be subject
to NASA review. The list shall be submtted in accordance
with the CDRL (see Appendi x C herein)
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7.0 HARDWARE QUALI TY ASSURANCE REQUI REMENTS
7.1  GENERAL REQUI REMENTS

The contractor shall maintain an effective and tinely quality
assurance (QA) programthat is planned and devel oped in
conjunction with all other contractor functions as necessary
to satisfy the contract requirenents. The program shall

a. Denonstrate recognition of the quality aspects of
the contract and the inportance of using an
organi zed approach to achi eve t hem

b. Ensure that quality requirenments are identified,

establ i shed, and satisfied throughout all phases of

contract performance, including design, devel opnent,
fabrication, processing, assenbly, inspection, test,
packagi ng, shipping, storage, naintenance, and

m ssi on use, as applicable;

c. Provide for the detection of actual or potential
deficiencies, systeminconpatibility, margina
gquality, and trends or conditions which could result
in unsatisfactory quality;

d. Provide tinely and effective renedial and preventive
action;

The status of the quality assurance programshall be reported
in accordance with par. 1.6.

7.2  QUALITY ASSURANCE PLAN

The contractor shall develop a quality assurance (QA) plan as
Section 7 of the PAIP (see par. 1.3) which will describe the
detail ed tasks to be perforned in inplenmentation of the
requirements of this Section of the PAR The plan shal
clearly describe the activities applicable to: (1) COTS
hardware, (2) "new hardware" (new design, new build, or

nodi fication of existing hardware), and (3) those applicable
to integration, test, maintenance, and operation of the ECS.
For each pertinent nmaintenance activity under the ECS

Mai nt enance Plan (DID 613/ 0OP3) and for each pertinent
operations activity under the ECS perations Plan (DD

608/ OP3), the QA Plan shall identify appropriate related QA
actions.
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7.3 DOCUMENT  CHANGE CONTRCL

The contractor shall ensure control of all docunents and
revisions thereto that affect the hardware and software.
Qual ity assurance personnel shall ensure that docunents and
revisions are controlled in accordance with the Earth
observi ng System Confi guration Managenent Pl an GSFC 420- 02-
02. Any software (except COIS software) that is inbedded in
custombuilt hardware shall be subject to the appropriate
requirenents of Section 6, herein and the other pertinent
requirenents of this PAR docunment. The contractor shal
ensure that the effectivity of docunents and revisions are
clearly specified, revisions are acconplished on affected
product, and revised product is appropriately identified.
Docunents shall be kept current to ensure that al
fabrication, inspections, and tests are performed according
to the nost recent drawi ngs and revisions. The inspection
record of the product shall indicate the level with which it
is in conpliance.

For all hardware except COTS hardware, the draw ng and
revision |l evel of the drawi ngs and specifications to which
the particul ar product has been fabricated, inspected, and
tested shall be docunented as the as-built configuration.

Evi dence shall be provided of conpliance with the as-built
docunentation as a basis for acceptance of the hardware.

This information shall be submtted as part of the Acceptance
Dat a Package (see par. 7.22).

A contractor quality assurance representative shall be a

per manent nenber of the Configuration Control Board. The QA
activities shall be defined in the Configuration Managenent

Pl an and described in detail in the QA Plan; related portions
of the plans shall be cross-referenced.

7.4 | DENTI FI CATI ON AND TRACEABI LI TY REQUI REMENTS

The contractor shall maintain a product identification and
tracking system Each product shall be identified by a

uni que part or type nunber, consistent with the configuration
managenent systemfor the contract. Were control of

i ndividual products or lots of products is required, date
codes, lot nunbers, serial nunbers, or other identification
shal | be used as appropriate. COTS hardware shall be
traceable initially to the separate-unit |evel (draw ng
nunber and serial nunber), and after any mai ntenance
activity, traceability shall be to the replaced LRU | evel
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| f any LRUs are stocked as spares, all like articles shall be
traceable initially (including those installed in the higher
| evel assenbly.

7.5 PROCUREMENT REQUI REMENTS

The following detailed quality assurance requirenents, as
appl i cabl e, shall be included or referenced in the procurenent
docunents, in addition to those requirenents selected in
conformance wi th paragraph 1.8. 2.

7.5.1 PRODUCT CHANGES

For custom products the supplier shall notify the contractor

of proposed changes to products (including changes in design,
fabrication nmet hods, processes or |ocation, and changes whi ch may
affect the quality or intended end use of the itemj. The supplier
shal | submt these changes to the contractor for processing in
accordance with the contractor's configurati on managenent plan
When a proprietary itemis procured by the contractor, the supplier
shal |l also notify the contractor of those changes.

For COTS products the contractor shall ensure that vendor/ supplier
changes have no inpact to the quality or end
use of the itemprior to incorporation of the change.

7.5.2 ACE CONTROL AND LI M TED- LI FE PRODUCTS

Records shall be kept on products that have definite
characteristics of quality degradation or drift with use, age or
storage conditions. These shall include any nmaterials to be used
in fabrication or maintenance or to age-linmted naterials or
recording nedia used in data recording or archiving. The records

shall note the date, test time, or cycle when useful life was
initiated, the life or cycles used, and the date, test tine, or
cycle when useful life will be expended.

7.5.3 | NSPECTI ON AND TEST RECORDS

The contractor shall specify that the supplier naintain inspection
and test records as evidence of inspection and test results. The
contractor shall also specify records that are to be provided with
the deliverable item

7.5.4 GOVERNMENT SOURCE | NSPECTI ON (GSl)
When the Government elects to performinspection at a supplier's

pl ant in accordance with paragraph 7.7, the follow ng statenent
shall be included in the procurenent docunent:
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"AI'l work on this order is subject to inspection and test by the
Covernnent at any time and place. The Governnent quality
representati ve who has been del egat ed NASA qual ity assurance
functions on this procurenent shall be notified i nredi ately upon
receipt of this order. The Governnent representative
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shall al so be notified 48 hours in advance of the tinme that
articles or materials are ready for inspection or test."

7.5.5 PROCUREMENTS THAT DO NOT REQUI RE GOVERNVENT SOURCE
| NSPECTI ON ( GSI )

Procurenents that do not require GSI shall include the
foll owi ng statenent:

"The CGovernnent has the right to inspect any or all of the
work included in this order at the supplier's plant."

7.5.6 CONTRACTOR QA ACTIMITY AT SOURCE

When contractor QA activity is required at a supplier's plant
as determ ned by paragraph 7.8, the procurenent docunent
shall so indicate.

7.5.7 RESUBM TTI NG O NONCONFORM NG ARTI CLES OR MATERI ALS

Nonconformng articles and materials returned to the supplier
by the contractor and subsequently resubmtted by the
suppl i er shall bear adequate identification of such
resubmtting. Reference shall be nmade to the contractor's
nonconf or mance docunent, and evi dence provided that the
causes for the nonconfornmance have been identified and
corrected and actions have been taken to precl ude

recurrence. Al resubmtted products shall be subjected to
rei nspection and test.

7.6 REVI EWAND APPROVAL OF PROCUREMENT DOCUMENTS

Qual ity assurance personnel shall review and approve
procurenment docunents before their release to ensure that
appl i cabl e requirenents of this docunent are included. The
reviews shall be docunent ed.

7.7 PROCUREMENT REVI EW BY THE GOVERNMENT

The contractor shall forward procurenent docunents to the
Governnent representative to review for conpliance wth
contract requirenments and to determ ne the need for

Cover nment source inspection. Such CGovernment inspection
shal |l not replace contractor source inspection or relieve the
contractor of his responsibilities for product reliability,
quality, and safety.
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7.8 CONTRACTOR SOURCE | NSPECTI ON

The contractor shall perform source inspection at the
subcontractor's or supplier's facilities when directed by the
procur enment docunentation or when one or nore of the
foll ow ng conditions exist:

a. In-process, end-itemcontrols, or tests that are
destructive in nature prevent the contractor from
verifying quality in the contractor's facility.

b. It is not feasible or econom cal for the contractor
to determine the quality of procured articles solely

by inspections or tests perforned at the

contractor's facility.

c. Special tests are to be perforned by the
subcontractor or supplier that are not econom ca
for the contractor to repeat.

d. Products are shipped directly fromthe source to
NASA, by-passing the contractor's inspection
facilities.

7.9 CONTRACTOR RECEI VI NG | NSPECTI ON

The contractor shall establish and inplenent a controll ed,
docunent ed receiving inspection systemthat covers al
purchased products to ensure conpliance with procurenent
docunent s.

The recei ving-inspection systemshall consist of the
fol | ow ng:

a. Wien specified by the contractor under section 7.5.3
procured products shall be acconpani ed by inspection
and test records as evidence that the supplier is in
conpliance with purchase requirenents and shall be

acconpani ed by the required data directly traceabl e

to the products. Wen applicable, the records shal

gi ve evidence of contractor and Governnent source

i nspecti on.

b. Inspections and tests shall be conducted in
accordance with witten procedures on sel ected
characteristics of the products to verify their
acceptability. Particular enphasis shall be placed
on the selection of characteristics that have not
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been contractor-source inspected and those for which
nonconformances are difficult to detect during
subsequent inspection and test. Test results shal
be conpared on a sanple basis with test results
provi ded by the supplier. D sassenbly shall be
performed periodically for detailed verification
when required by the procurenent docunment or the

pr ocedur es.

c. The supplier's age control and limted-1life product
records shall be updated to reflect the receiving
i nspection activity.

d. Products and their records shall show acceptance or
nonconf or mance status when rel eased fromreceiving-

i nspection, and the products shall be protected for
subsequent handling or storage. Nonconform ng

products shall be submtted for Material Review

Board (MRB) action. Itens awaiting inspection or

test results or MRB action shall be segregated.

e. Receiving inspection and test records shall be
mai nt ai ned, including copies of docunents submtted
by the supplier.

g. Electrostatic discharge control procedures (par.
7.11) and the environnental control requirenents
(par. 7.13) shall be conplied with during receiving
i nspecti on.

7.10 CONTROL OF FABRI CATI ON, | NTEGRATI ON, AND OPERATI ONS
PHASE NMAI NTENANCE ACTI VI Tl ES

The contractor shall develop and inplenent an Integration and
| nspection Flow Pl an for ECS hardware that covers activities
fromrecei pt of COTS hardware itens through itemlevel test,
storage, integration, and test for acceptance in the system
For custom hardware, the plan shall show recei pt and storage
of parts and materials, and the flow through manufacturi ng,
test of the itens, and integration and test in the system

It shall include the inspection and test points, and
Covernment inspection points. The plan shall be submtted in
accordance with the CDRL (see Appendi x C herein). The
contractor shall use a docunentation system (consisting of
itens such as work orders, fabrication orders, assenbly
orders, shop travel ers, maintenance operation orders, and
repair procedures) to control the hardware integration and
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mai nt enance through integration and use of the ECS hardware.
Controls shall ensure that only conform ng hardware articles
are rel eased and used during integration and operati ons phase
mai nt enance activities, and that those not involved are
renoved fromthe work area and properly stored. These
docunents shall include or reference (for COTS itens a, e, h,
and i apply as a mninum:

a. Nonenclature and identification of the hardware
pr oduct ;
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b. Tooling, jigs, fixtures, and other equipnent to be
used,

c. Characteristics and tol erances to be obtai ned;
d. Detailed procedures for controlling processes;

e. Special conditions to be maintained such as
envi ronnental conditions or precautions to be
observed;

f. Workmanshi p standards in accordance with par
7.10. 1;

g. Controls for parts, materials, and product which
have definite characteristics of quality degradation
or drift wth age, including requirenments for
recordi ng and nmai ntai ning dates, tine, or cycles for
determ ning end of |ife;

h. Electrostatic discharge controls in accordance with
para. 7.11; and,

i. Traceability to the individual performng each
assenbly, inspection, test, and nai ntenance t ask.

Contractor quality assurance shall ensure that all tasks are
in conpliance with up-to-date controlling docunents.

7.10.1 FABRI CATI ON AND | NSPECTI ON REQUI REMENTS

The requirenents of NHB 5300.4(3A), NHB 5300.4(3G, NHB

5300. 4(3H), NHB 5300.4(31), NHB 5300.4(3J), and NHB

5300. 4(3K), shall be inplenented, as appropriate in
procurenent, nmaintenance, and fabrication activities. NASA
RP 1161 is recommended for the performance of printed wring
board tests and the interpretation of the test results.
Sanpl es of workmanshi p standards that show accept ance
criteria may be used. Sanples showi ng such acceptance
criteria shall be jointly selected by the contractor and GSFC
or its designated assurance representative, shall be kept
current, and shall be used to train, certify, and recertify
personnel. |f the contractor has, and proposes to use, his
exi sting processes, specifications and/ or procedures which

i npl erent the above requirenents, the contractor shall submt
a conparison matrix for each of the proposed docunents,

noti ng deviations fromthe correspondi ng NASA docunents cited
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above, in accordance with the CDRL (see Appendi x C herein).

The contractor shall devel op, docunent, and use procedures
for issuing, tracking, and closing maintenance work requests.
Procedures shall al so be devel oped to govern wor kmanshi p and
i nspection requirenments for ECS mai ntenance activities (see
par. 7.10).

7.10.2 TRAI NI NG AND CERTI FI CATI ON FOR MANUFACTURI NG
| NTEGRATI ON, | NSPECTI QN, OPERATI ONS, AND NMAI NTENANCE
PERSONNEL

a. Training - Training prograns shall be devel oped,
docunent ed, inplenented, and nai ntai ned for
personnel who may have an effect upon or who are
responsi bl e for perfornmance assurance and

mai nt enance actions. Training shall be in
accordance with applicable specifications necessary
to performthe fabrication, maintenance, or

i nspection/test activities.

b. Certification and Recertification of Personnel - The
contractor shall use trained and certified personnel

for inplenenting the performance assurance program

and mai ntenance activities. This shall include
personnel responsible for interpretation of related
accept/reject criteria, and processes control.

(1) Certification - Personnel who performor

i nspect processes and operations identified in
para. 7.10.1, including soldering, nodule
wel di ng, potting, harness fabrication,
encapsul ati on, and nondestructive eval uations
shall be trained and certified in accordance with
the applicable NHB, ML-STD, or specification.
Al so, the contractor shall devel op and i npl enent
training and certification prograns for personne
perform ng ECS nai nt enance operations and for
oper ati ons personnel .

(2) Recertification - Personnel shall be annually
recertified to show continuance of their ability
to fabricate, maintain and/or inspect hardware.
In addition, they shall be recertified if they

fail to performsatisfactorily, or because of

change in techniques or required skills, or by

the interruption of work experience as
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establ i shed for the process or operation.
Recertification shall require retesting of the
i ndi vidual to denonstrate proficiency. Persons
failing the retest shall not performthe tasks
until they receive additional training and
proficiency has been denonstrated. Simlar
recertification prograns shall be devel oped and
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i mpl enented for nai ntenance personnel and for
operations personnel.

c. Records - Records shall be nmaintai ned of the
training, testing, certification, and recertification
status of personnel. Al training prograns and
records shall be available to the Governnent
assurance representative in accordance with the CDRL
(see Appendi x C herein).

7.10.3 PROCESS EVALUATI ON AND CONTROL FOR CUSTOM PRODUCTS

Controls shall be inplenmented for processes for which high
uniformquality cannot be ensured by inspection of products
alone. Quality assurance shall ensure that all processes
have been eval uated to ensure conpliance with contract

requi rements. Process specifications and procedures shall be
prepared for all maintenance, repair, fabrication, and

manuf act uri ng- processes used on the contract effort. Each
procedure shall describe the follow ng:

a. Preparation of the processing equi pnent, sol utions,
and material s;

b. Preparation of the product to be processed;
c. Detailed processing operations;

d. Conditions to be maintained during each phase of the
process, including environnmental controls;

e. Methods of verifying the adequacy of processing
materi al s, solutions, equipnent, environnents, and
their associ ated control paraneters;

f. Inspection and test provisions with accept/reject
criteria; and,

g. Records for docunenting the results of process
i nspection, test, and verification.

The contractor shall provide for the certification of

equi pnment that requires certification (e.g. welders) used in
sel ected processes. Records of certification test results
shall be maintained. Equipnment shall be recertified in
accordance with applicable requirenents or as indicated by
the results of quality audits, inspections, tests, or when
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changes are made that nmay affect process integrity.

Ori gi nal 7-13 May 23, 1991



420-05-03

7.11 ELECTROSTATI C DI SCHARGE CONTROL

The contractor shall develop, inplenment, and nmaintain a
programto control electrostatic discharge (ESD) for any part
and product susceptible to damage caused by static
electricity. The programshall include provisions for work
area protection, handling procedures, training, intra-plant
protective covering, packaging for delivery, and quality
assurance verification of conformance. Procedures shall be
devel oped in accordance w th DOD HDBK- 263 and DOD- STD- 1686.

7.12 NONCONFORVANCE CONTROL

The contractor shall operate a cl osed-|oop nonconformance
control systemfor mal functions and di screpanci es (see
Appendi x B for definitions) occurring in fabrication,

mai nt enance, test, and operations (including of orbital
anomal ies). The systemshall include provisions for the
fol | ow ng:

a. Docunentation of each nonconfornance traceable to
the specific part, material, or product on which it
occurred;

b. Assignment of a unique and traceabl e docunent nunber
for each mal function and di screpancy;

c. Description of the nonconformance and the required
characteristic or design criteria;

d. Performance and docunentation of anal yses and
exam nations to determ ne the cause;

e. Assignnent, inplenmentation, and docunentation of
tinely and effective renmedial and preventive action
on the products and applicabl e docunents;

f. Segregation and disposition of the nonconform ng
product and any other products affected;

g. Signatures of authorized personnel on the
appropri ate nonconformance docunents;

h. Accumul ation and use of trend data and the

per formance and docunentation of trend anal yses from
the part level to the end item product level to
identify adverse trends and to provide for their
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correction; and,

i. O oseout of nonconformance docunentation after
verifying that effective renedial and preventive
actions have been taken on the nonconform ng
articles and any other articles potentially

af f ect ed.

Nonconform ng product shall be identified and, if
practicable, shall be isolated for review and di sposition
action. Provisions for controlling nonconformng product
t hat cannot be isolated fromthe normal channels of

manuf acturer shall be established and i npl enent ed.

The PAIP shall describe the mal function reporting

responsi bilities and procedures interface between the
reliability and the quality assurance organi zations. The

di screpancy and nal function-control sections, as well as the
sof tware and hardware sections of the plan shall be cross-
ref erenced.

7.12.1 CONTROL, DI SPCSI TI ON, AND REPORTI NG OF DI SCREPANCI ES

7.12.1.1 Docunentation. Docunentation of discrepancies
shal|l start with the receipt of procured parts, materials, or
ot her products, or the initiation of in-house manufacturing,
whi chever occurs first. Each discrepancy shall be pronptly
docunented on the appropriate form Docunentation shal

i ncl ude report nunber, part, material or product nunber, |ot
code information, specification or procedure nunber,
manuf act urer, description of the nonconformance, disposition,
and aut hori zed approval signatures.

Docunent ati on of di screpanci es as described in the above

par agr aph shall al so be required for mai ntenance operations
performed to repair or replace discrepant hardware or to
provide for the continued use, in as-is condition, of

di screpant system hardware. However, routine nai ntenance
operations to replace nornmal expired-life itens or preventive
mai nt enance operations shall be docunented only in the
routine mai nt enance docunentation system (see par. 7.16).

7.12.1.2 lnitial Review D sposition. D screpant product
shal |l be reviewed by contractor quality assurance and, as
appropriate, engineering personnel and shall be subject to
one of the follow ng dispositions:
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a. Return for Rework or Conpletion of Operations - The
product shall be returned for rework using

est abl i shed and approved docunents and operations.
During and after rework, the product shall be
resubmtted to normal inspection and tests.
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b. Scrap - Scrap in accordance w th Government - approved

contractor pr ocedures.

Cc. Return to Supplier - The contractor shall provide
t he supplier wth nonconformance informati on and
assi stance, as necessary, to permt renedial and
preventive action.

d. Repair in Accordance w th Approved Mi ntenance
Procedures - Ml functions during operational use of
ECS hardware that occur after acceptance of the item
shal | be docunented as required by par. 7.12.2 and
be subject to FRB review. However, the failed
systemshall be pronptly returned to service in
accordance w th approved nai nt enance procedures.

MRB action on the failed articles shall not be
required.

e. Submt to Material Review Board - Wen the

di spositions, as described above, are not
appropriate, the discrepant products shall be
submtted to the Material Review Board (MRB) for
final disposition.

Initial review dispositions shall be recorded on non-
conf ormance docunent ati on.

7.12.1.3 Material Review Board (MB). MB action is
appl i cabl e to custom desi gned hardware prior to its

acceptance for systemuse and to mai ntenance spares that show

det ectabl e defects prior to use. It is not applicable to

hardware that has mal functioned in operational use. The MRB

shal |l operate in accordance with the follow ng provisions:

a. All MRB actions shall be docunented on an MRB
Report. An equival ent contractor formmay be used
provided it contains the information required by
GSFC Form 4-32 (see Figure 7-1a and 7-1b) and is
approved by the Contracting O ficer.

b. Menmbership - The MRB shall conprise, as a m ni num
the foll owi ng nmenbers:

(1) Contractor quality representative, chairnman;

(2) Contractor engineering representative;

Ori gi nal 7-17 May 23, 1991



420-05-03

(3) CGovernnment quality representative.
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The contractor shall select nenbers on the basis of technica
conpet ence. The Governnent representative on the board shal
approve the nenbership.

c. Responsibilities - The MRB shall have the
responsibility to:

(1) Determne disposition of submtted products.
Any MRB deci sion which is not unani nous nust be
referred to higher authority (contractor and
NASA) for resol ution.

(2) Ensure that renedial and preventive actions,
i ncludi ng rei nspection and retest requirenents,
are recorded on the nonconformance docunent
prior to disposition;

(3) Performtrend anal ysis of discrepancies.
(4) Ensure that MRB records are maintai ned,

(5) Ensure that the product reliability and quality
are not conprom sed by excessive repairs.

d. Dispositions - In addition to the dispositions
listed in 7.12.1.2, the MRB shall have authority for
the follow ng:

(1) Repair. The MRB shall approve repairs.
St andard Repair Procedures shall be submtted to
GSFC in accordance with the CDRL (see Appendix C
herein). The MRB authorization shall be
required for the use of the procedures for each
i nstance of repair.

(2) Scrap.
(3) Use-As Is.

MRB di sposition shall not adversely affect the safety,
reliability, durability, performance, interchangeability, or
ot her basic features of the hardware. D spositions that, in
the opinion of the MRB, will adversely affect any of the
foregoing or which are contrary to any of the requirenents of
the contract nmust be submtted as a waiver request (DD

527/ PAl) in accordance with the CDRL (see Appendi x C herein)
for Contracting Oficer approval in accordance with the
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project Configuration Managenent Pl an.
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Figure 7-1la. GSFC Material Review Board Report (MRB) FORM

Ori gi nal 7-22 May 23, 1991



420-05-03

Ori gi nal 7-23 May 23, 1991



420-05-03

Figure 7-1b. MRB Report Form Instructions
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7.12.1.4 Supplier Material Review Board - The contractor
may, W th approval of NASA or its authorized assurance
representati ve, delegate MRB responsibility to suppliers.
Requests for this delegation, including a description of the
overview and control the contractor will exercise over the
supplier's MRB decisions, shall be submtted in accordance
with the CDRL (see Appendi x C herein).

7.12.2 CONTROL, REPORTING AND DI SPCSI TI ON OF MALFUNCTI ONS

The contractor shall conduct a closed-Ioop nal function
reporting activity for all hardware mal functions and system
| evel mal functions, whether in hardware, software, or both.

7.12.2.1 Malfunction Reporting - A malfunction (or failure)
report shall be witten for any departure from design,
performance, testing, or handling requirenent that rmay affect
the function of the ECS hardware or conprom se m ssion
objectives. This includes test equipnent that nmay be
connected by hardwire to the ECS equi pnent. O her probl ens or
anonal i es that are unusual or that m ght affect other areas
shall also be cited on a nmal function report. Reporting of
ECS hardware mal functions shall begin with the first power
application at the | owest |evel of assenbly of an electrical
or electronic itemor the first operation of a nechanica
item For COIS hardware, it shall begin at the first of
either of the above events after delivery to the ECS
contractor. Reporting shall continue throughout the life of
the mssion as required by the contract.

For anonalies occurring on the ECS flight hardware or
software during the mssion, the Spacecraft Obital Anomaly
Report (SOAR) systemshall be used (see par. 7.12.3 bel ow).

ECS sof tware nonconformance reporting shall be in accordance
with para 6.6. This provides for closed |oop reporting

t hrough software devel opnent within the software devel opnent
organi zation and for changing over to the systeml evel

mal function reporting systemwhen the software is used with
the ECS hardware. Changeover shall occur at the begi nning of
t he acceptance test activity on the software involved in the
mal f uncti on.

a. Reporting Processing - A malfunction (or failure)
report (MR) shall be initiated i mediately after the
mal function has occurred. (See Figure 7-2a, b, and
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c, for a sanple report forn). The contractor nmay
use his owmn formfor reporting if it conplies with
the requirements of the GSFC Mal functi on Report
(GSFC Form 4-2) formand is approved by the
Contracting O ficer. The report shall be filled out
in accordance with the instructions on Figure 7-2c.

For Ms involving the command and control functions of the
FOS or those related to mal functions that can result in
inability to produce or irretrievable |oss of Essential Data
Products, the MR shall be given an Inpact Rating as soon as
practicable (see par. 7.12.2.3), to be | abeled and noted on
the last line of Block (17) of the form It shall also be
given a Corrective Action Effectiveness Rating as soon as the
mal function has been anal yzed and the corrective action
devised. This shall be | abeled and noted on the last |ine of
Bl ock (19) of the formin accordance with the R sk Rating
criteria stated in paragraph 7.12.2.3, below. The Corrective
Action Effectiveness Rating shall be updated if appropriate,
based on technical re-assessnent prior to close-out and this
final Corrective Action Effectiveness Rating | abel ed and
noted on the sixth line of Block (20) of the form

The reports shall be submtted to NASA in accordance with the
CDRL (see Appendi x C herein) and the identical information
shall be given to the in-plant CGovernnent quality
representative. The malfunction report data shall be
submtted in hard copy and in a conputer readabl e form which
shall be as an ASCII file (wth hard-copy docunentation of
file structures and file nanmes). The required nediumis

fl exible disk(s) conpatible with | BMPC DOS orMs DOS. The

di sks may be (1) 5.25 inch, doubl e-sided, doubl e-density (DS-
DD), 360 kilobyte, (2) 5.25 inch high density (HD), 1.2
megabyte, (3) 3.5 inch, DS-DD, 720 kil obyte, or (4) 3.5 inch,
HD, 1.4 negabyte. The hard copy update submttals shall be
made as the updating actions occur on each MR and the
iteration submtted to the GSFC for closure shall include a
copy of all referenced data and shall have had all corrective
actions acconplished and verified.

The submittal of the data in the above specified conputer
readabl e formshall be in nonthly conposited updates of al
currently open nmal function reports (wWth each data item
separately identified to its respective MR). Wen each MR is
cl osed, the next nonthly conputer conposite shall carry the
cl osure update of all Form4-2 data on that MR
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The contractor shall maintain a nmaster report file which
contains all supplenentary data such as failure analysis,
reliability analysis, trend data, and records of neetings.
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Figure 7-2a. GSFC Probl enf Fail ure Report Form
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Figure 7-2b. Problenf Failure Report Form lnstructions
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b. Status Summaries - A summary of the open nmal function
reports shall be submtted as part of the Perfornance
Assurance Status Report (par. 1.6). The summary

shall list each problemor malfunction as a separate

[ine itemand provide MR nunber and conpl ete

identification of the affected product (part and

serial nunbers, or equivalent for software), the

envi ronnent, date of occurrence, and a brief

description of the mal function, its cause, and the

corrective action to be taken. Before renoving any
itemfromthe "open" list, the |last summary report

shall show the corrective actions actually taken and

t he date cl osed.

7.12.2.2 Failure/Mlfunction Review Board. A Failure/
Mal functi on Revi ew Board (FRB) shall be established and, as a
m ni num shall conprise the foll ow ng:

a. Contractor quality or reliability representative
(chai rman);

b. Contractor project nmanager or representative,

c. Contractor engineering representative who is
responsible for the failed item and,

d. Designated CGovernnent representative.
The contractor shall select nenbers on the basis of technica
conpet ence. The Governnent representative on the board shal
approve the menbershi p.

The FRB shall obtain the assistance of appropriate groups and

personnel, including COTS hardware suppliers, to ensure that
all malfunctions are investigated, analyzed, and their causes
determ ned. Investigations and actions shall be coordi nated

wi th NASA and docunmented on a mal function report. Trend
anal ysis shall be perforned and corrective action taken.
Configuration changes, if required, shall be in accordance
with paragraph 7.3 and the Configuration Managenent Pl an.

d oseout of each mal function shall require verification that
renmedi al and preventive actions have been acconplished in the
itemon which the mal function occurred, that necessary
preventive design changes in the item have been acconpli shed
and verified in test, and that effectivity of preventive
actions has been established in other affected itens. The
FRB chai rman, denoting approval of the entire Board, shal
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sign the mal function report closeout before submtting it for
NASA cl oseout in accordance with the CDRL (see Appendix C
herein). In addition, "Red Flag" reports shall be signed off
as prescribed in par. 7.12.2.3. Malfunction reports shal

not be considered closed until signed by the authorized

CGover nnment representative.

7.12.2.3 Citicality Level

The contractor shall establish a nonconformance criticality

| evel rating systemthat shall have no less than three | evels
defined. These three mninumlevels of criticality shal

neet the following definitions (if nore than three |levels are
used, the additional criticality |evel definitions shal
define inpact effects that are equivalent to or have |ess
severity than category 3 defined bel ow):

a. Category 1: Systeni Service cannot performcritica
function or inposes nmajor safety hazard.

Presents an i medi ate i npact to devel opnent, operations,

servi ces, or data processing functions; inposes major safety
hazard to personnel, systens, or space m SSion resources; or
results in loss of one or nore essential m ssion objectives.

b. Category 2: Systeni Service substantially inpaired.
Substantially inpacts devel opnent, operations, services, or
data processing functions; fails to operate within critical
per formance specifications; or cannot effectively or
efficiently fulfill baseline requirenents.

c. Category 3: Systeni Service slightly inpaired.
Causes mnor or no substantial inpact to devel opnent,

operations, services, or data processing functions. Support
may be degraded but m ssion can still be acconplished.
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Any report with an Inpact Rating of "1" or "2", shall be
designated a "Red Flag" report. (Mlfunctions nost likely to
have an Inpact Rating of "1" or "2" are those involving the
command and control functions of the FOS or those that can
result ininability to produce, or irretrievable [oss of
Essential Data Products.)

Al "Red Flag" reports require project manager sign-off (both
contractor and GSFC ECS Project) for report close-out. Al
"Red Flag" reports shall be highlighted at the GSFC assurance
reviews (see par. 2.3).

7.12.3 REPORTI NG OF SPACECRAFT ORBI TAL ANQOVALI ES

For each anomaly occuring on the ECS flight hardware or
software during the mssion, the Spacecraft Obital Anomaly
Report (SOAR) shall be used. The NRCA system enpl oyed by the
i npl enenting contractor nust provide traceability to a SOAR

Anal ysis, corrective action, and closure of the reported
anonmal i es shall be acconplished under the direction of the
FRB (see par. 7.12.2.2). The selection of FRB nenbers for
on-orbit anomalies shall be nade so as to providing the 7-3d
Soar Form appropriate skills and responsibilities. Sign-
off's and distribution of copies of the SOAR report forns
shall be in accordance wth the SOAR i nstructions.
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7-3a. GSFC Spacecraft Orbital Anomaly Report (SQAR) Form
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7-3b. SOAR Form I nstructions
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7-3c. SOAR Conponents Li st
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7-3d. SOAR Form Appropriate Skill and Responsibilities
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7.13 ENVI RONVENTAL CONTROLS

The contractor shall establish, docurment and i npl enent

sui tabl e environnmental and cleanliness controls for all areas
used for the operation, storage, nmaintenance, repair,

i nspection, or test of the systemequi pnment. The contractor
shall identify software storage-nediumitens and system
hardware that are sensitive to contam nation or to damage
fromuncontrol |l ed environnmental tenperature or humdity,
magnetic fields, or electrostatic discharge. The controls
for these sensitive itens shall be responsive to the

requi rements and/ or recomendati ons of the item equi pment
manuf acturers and to the need for protecting the system and
t he software nedi a agai nst contam nati on, damage or
deterioration. Tenperature, humdity, and contam nation
standards, controls, and nonitoring requirenents and net hods
shal |l be stated. These control standards and procedures
shal | be docunented, and their use shall be prescribed in an
Environmental Control Plan which shall be submtted in
accordance with the CDRL (see Appendi x C herein).

Qual ity assurance personnel shall nonitor the conpliance of
operations and activities with the Environnmental Control
Pl an.

7.14 SPECI AL NOTI CES AND ALERT | NFORVATI ON

NASA may provide the contractor special notices (e.g. NASA
TWK al erts) of general problens or selected Governnent -

| ndustry Data Exchange Program (G DEP) Alerts or SAFE-Alerts
on specific parts, materials or safety problens, wth
inquiries as to their applicability to the ECS. The
contractor shall notify NASA of any of these Alerts or
probl em noti ces which have or may have an effect on the
contract hardware. In accordance with the CDRL (see Appendi X
C herein), the contractor shall submt responses to these

Al erts and probl em notices, which inform NASA of the
applicability of the problemto project hardware and any
foll owup action proposed. Status summaries covering each
applicable Alert or notice received in a 30-day period shal
be submtted as part of the Performance Assurance Status
Report (1.6). The contractor shall al so respond to any
specific NASA inquiry on the applicability of any part or
materials problemto the contract hardware.

7.15 | NSPECTI ONS AND TESTS
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The contractor shall plan and conduct an inspection and test
program whi ch denonstrates that contract, draw ng, procedure,
and specification requirenents are net. Inspections and
tests shall be performed on products before they are
installed in the next |evel of assenbly and for
repaired/ repl acenent articles before they are placed in
service on the system Inspection and test requirenents
shal |l be applicable to all nai ntenance activities.

| nspection shall include a review of product records. Each
i nspection and test shall be traceable to the individua
responsi bl e.

Qual ity assurance shall approve all manufacturing,
mai nt enance, and operations activity docunentation prior to
its use.

7.15.1 PLANNI NG

The contractor shall plan for inspections and tests rel ated
to fabrication, repair, and preventive nai ntenance activities
and for a docunentation systemthat substantiates their
acconpl i shnment. The planning function shall provide for

a. Oderly and tinely inspection and tests at the
earliest opportunity and through all phases;

b. Coordination and sequenci ng of inspection and tests
conducted at successive |levels of assenbly;

c. Coordination and approval of all inspection and test
pr ocedur es;

d. Availability of calibrated handling, inspection, and
test equi pnent; and,

e. Coordination of inspections and tests conducted by
t he desi gnated Governnment Assurance Representati ve.

7.15.2 I NSPECTI ON AND | N- PROCESS TEST PROCEDURES
| nspection and in-process test activities shall be docunented

and conducted in accordance with approved procedures
physically | ocated at the applicable inspection or test

station. The degree of detail in the procedures shall be
commensurate with the conplexity of inspection or in-process
test operations. Inspection procedures may be a part of the

manuf acturing control docunentation. Al procedures shal
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i nclude, as applicable, the nonenclature of the article,
characteristics to be inspected or tested, accept/reject
criteria, equipnment needed, and special consideration
regardi ng handling, neasuring, or test equi pnent, standards,
saf ety, and environnent.
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7.15.3 I NSPECTI ON ACTIM TY

As a mninmumthe follow ng inspection tasks shall be
performed at all |evels of assenbly:

7.15.3.1 1n-Process Inspection - This task shall be
performed at all |evels of assenbly in keeping with the
foll owi ng requirenents

a. The configuration, drawi ng requirenents, and

wor kmanshi p shall be verified prior to the next step
of fabrication or integration; characteristics shal
be verified that cannot be verified [ater wthout
destructive di sassenbly;

b. In-process inspection shall be done in a clean
envi ronnent in accordance with the Environnental
Control Plan (see para. 7.13).

c. In-process inspection personnel as well as
fabricati on and nai nt enance personnel shall be
certified for the sel ected processes and

i nspecti ons; and,

d. In-process verification bel ow the conponent |evel of
assenbly shall include electrical interface tests of
newy fabricated or repaired assenblies prior to

being integrated into the next higher |evel of

hardware or installed in the system hardware.

7.15.3.2 Final |Inspection - This task shall be perforned at

al |

| evel s of assenbly:

a. Configuration, workmanship, and test results shal
be verified before installation or use with the next
hi gher |evel of assenbly.

b. Quality Assurance shall verify that all non-
conf or mances have been processed and all open itens
have been transcribed into the next |evel of

i nspection or fabrication docunents.

c. Final inspection shall be done in a clean environnent
i n accordance with the Environnental Control Plan
(see para. 7.13).

d. Final inspection personnel shall be certified for
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t he sel ected processes and inspecti ons.
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7.15.3.3 End-ltemlInspection - In addition to 'a" and 'b’
above, quality assurance shall:

(1) Verify that the Acceptance Data Package (par.
7.22) is in conpliance with the contract;

(2) Verify that GSFC has authorized the delivery of
the end-itemw th such open nonconformances and
unresol ved tasks that may exist.

7.15.3.4 Surveillance Inspection - Stored and stocked parts,
materials, and spare hardware shall be periodically inspected
and tested for proper storage environnent (see par. 7.13) and
packagi ng to assess deterioration or danmage. Contractor

qual ity assurance shall identify the product and the
frequency of the inspection and test.

7.15.4 QA ACTIVITIES DURING THE | NTEGRATI ON, TEST, AND
CPERATI ONS PHASES

Qual ity assurance shall ensure that the product is
integrated, tested, operated, and naintained in accordance
with controlling docunments. Product undergoing test shal
not be adjusted, nodified, repaired, reworked, or replaced
except as specified in approved docunments. The status,
configuration, and integrity of the product nust be

mai nt ai ned and docunent ed.

Qual ity assurance shall provide surveillance of all tests,

i nspections, and operational and nmai ntenance activities; the
extent shall be defined in QA and test docunents. As a
mninmum the activities in the followng list shall be

per f or ned.

7.15.4.1 Pre-Test Assurance Activity - Prior to each test,
qgqual ity assurance shall verify:

a. The presence of approved inspection and test
docunents;

b. The identification and configuration of product;

c. That test equipnent is within the calibration period
for the duration of the test;

d. Test setup and test configuration is as specified in
approved procedures.
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e. The certification status of test and assurance
personnel conforns with requirenents.

7.15.4.2 Test Docunentation - During each test quality
assur ance shall ensure:

a. That tests are conducted in accordance wth approved
speci fications and procedures;

b. Accurate and conpl ete recording of data and results;
and,

c. The docunentation of all nonconfornmances, rework,
repairs or nodifications, and in the case of

mal functions, QA shall ensure that designated
personnel are contacted before proceedi ng (See par.
7.12.2).

7.15.4.3 Post-Test Assurance Activity - Subsequent to
testing, quality assurance personnel shall:

a. Ensure proper disposition of nonconform ng product;
and,

b. Verify the test results, reports, and nonconfornmance
docunents are accurate, conplete, and traceable to
the tested product.

7.15.4.4 Software integration and test and software
acceptance test - Quality assurance personnel shall verify:

a. The readi ness of the software products for the test
to be perforned.

b. The readi ness and presence of approved test software
and test documents;

c. The identification and configuration of the product
sof t war e;

d. That tests are conducted in accordance with the
approved specifications and procedures;

e. That recording of data and results is accurate and
conpl ete; and,
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f. That all nonconfornances occurring during test
(i ncluding procedure deviations) are properly
docunented for appropriate action.
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7.15.4.5 |Integration of Mddified or New Software - For
integration tests of nodified or new software devel oped in
sust ai ni ng engi neering activity during the operational phase
(see par. 3.3.7), quality assurance personnel shall perform
the sane verification activities listed in par. 7.15.4.4 and
subpar agr aphs.

7.15.4.6 Assurance for Mintenance Activities - For each
mai nt enance event, quality assurance shall verify that:

a. Required nonconfornmance docunentation of the

mal function (if applicable) requiring the maintenance
event has been properly initiated, correctly noted in
t he equi pnent | og, and sent to the required

organi zations, and that designated personnel have
been contacted before proceeding (See par. 7.12.2).

b. The event is conducted in accordance with the
Mai nt enance Plan, and i s conducted i n accordance
wi th a docunented procedure avail able at the

| ocation at which the maintenance i s being

per f or med.

c. That mai ntenance/test equipnment is within the
calibration period, where appropriate.

d. deanliness requirenents of the Environnenta
Control Plan (see par. 7.13) are being foll owed.

e. That certification status of the personnel
perform ng the mai ntenance is current.

f. Required workmanship verification and el ectri cal
performance and interface tests of the spare or
repaired repl acenent assenblies have been
successful ly conpl eted and docunented prior to
installation in the system hardware.

g. The serial nunbers or other identification of the
renoved and repl acenent assenblies are properly
recorded in the configuration |og.

h. That the required mai ntenance data for the event are
accurately and conpletely recorded in the required
docunent s.

i . That depot nmintenance/repair sites and activities
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conformwith the applicable requirenents of this PAR
docunent .

7.15.4.7 Qperations Phase General Activities - During the
operations and mai nt enance phase, quality assurance personnel
shal |l ensure that all applicable requirenents of this
docunent continue to be inplenented. In particular, QA
personnel shall verify that:

a. Maintenance services and operations activities are
performed in conformance with applicable m ssion and
el ement operations procedures;

b. Wirking docunentation is accurate and up-to-date;

c. Discrepancy and nmal function reporting, correction,
and closure activities are continued,

d. Performance trends are being detected and faults
corrected in a tinely manner;

e. Data products delivered to users of the systemare
provided in the requested format, w thout errors,
and in a timely manner;

f. Periodic routine assessnent is nade of enpl oyee
| evel of performance and training;

g. Periodic routine assessnent is nmade of enpl oyee
certification status and current ness of
certification;

h. Unique mssion requirenments are translated into
speci al enpl oyee training or other famliarization
pr ocedur es;

i. Adequate briefing and sinulation activities are
conducted to prepare operations personnel for
m ssi on support.

7.15.5 RECORDS OF | NSPECTI ONS AND TESTS

The contractor shall prepare and maintain records, including
| ogs, of all inspections and tests to show that al

operations have been perfornmed, the objectives net, and the
end-itemfully verified. The records shall be naintai ned and
stored in a readily accessible, identifiable and retrievable
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form

Records shall cover each conponent, subsystem and system

As the product is integrated, records of |ower-Ilevel assenbly
products shall be conmbined into those for the end-itens as a
means of conpiling a continuous, chronol ogical history of
identified product, fabrication, assenbly, and inspection
actions, and tests as well as other actions or data inportant
to a conpl ete assurance record, such as idle periods
(storage), novenent of the product, repairs, approvals,

mai nt enance, configuration data, etc.

Qual ity assurance shall verify that records are conpl ete and
that the records are retained at the contractor's facility or
the ECS facility for the duration of the contract in the
required formand/or submtted with the Acceptance Data
Package (para. 7.22).

7.16 MAI NTENANCE RECCORDS

During the operational phase, the contractor shall maintain
operational and mai ntenance records as required by the ECS
Mai nt enance Plan (DI D 613/0P3). These data shall be used to
support the RVA program (see par 5.5) and to provide

| ogi stics data. The nmai ntenance records shall at | east
include the follow ng data itens:

a. Operating logs for each equi prent. Data shall at
| east include on/off times, operating tinme, down
time for each mai ntenance/repair event, equipnent
rack access records (times opened/cl osed, purpose,
identification of individuals), and mal function
frequency dat a.

b. Configuration | ogs for each equi pnment. Data shal
at least include a current configuration list for

t he equi pnent, dates and times of equipnent or LRU
installation and renoval, and serial nunbers of LRUs
renoved for repair and for the replacenent LRUs.

c. A systemof maintenance work orders and fabrication/
repair records covering pertinent data, including LRU
identification, diagnostic data, repair operations

and steps, repair tinme duration, hardware disposition
and routing, spare parts availability (and resupply

del ays), test procedure for repaired item and test
results.
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The mai nt enance records shall be naintained and stored in a
readily accessible, identifiable and retrievable form The
records shall be retained at the contractor's facility or the
ECS facility for the duration of the contract. The

mai nt enance records shall be available for NASA i nspection at
t he ECS operations work sites and nai ntenance sites, and
copi es of specific docunents shall be provided in accordance
with the CDRL (see Appendi x C herein).

7.17 CONFI GURATI ON VERI FI CATI ON

Qual ity assurance shall verify that the as-built product
conplies with the as-designed configuration listing for any
acceptance activity on systemhardware. During al
oper ati onal phases, configuration |ogs shall be maintained at
appropriate systemlevels and | ocations that show current
configuration and change records for the system area that
each log covers. These |ogs shall show record of equi pnment
change-outs for naintenance and indication of any configura-
tion changes to equi pnent during repair operations or

sust ai ni ng- engi neeri ng equi prent nodi fications. Quality
assurance shall verify on a continuing basis that the | ogs
are up to date, that configuration changes of design
(hardware or software) are CCB approved, and that obsol ete
drawi ngs and docunents are renoved fromwork areas.

7.18 METROLOGY

The contractor shall establish and inpl enent a docunent ed
netrol ogy systemthat ensures neasurenent standards and

equi pnent are selected and controlled to the degree necessary
to neet drawi ng requirenents. The systemshall be in
accordance with provisions of ML-STD 45662. Calibration
shall be maintained on all instruments, tools, gages,
fixtures and equi pnment used in the test and inspection of

pr oduct .

7.19 CONTROL SYSTEM

The contractor shall establish and mai ntain a docunent ed
stanp control system which provides the foll ow ng:

a. Stanps, decals, tags, seals, and paints shall show
t hat product has undergone source and recei Vi ng

i nspection, in-process fabrication and inspection,
end-itemfabrication, inspection and storage, and
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shipnent. Stanping nmethods and nmaterials shall be
conpatible with the product and contract
contam nation requirenents;

b. Stanps, decals, tags, and/or seals shall be used
during the operational phase of the contract to show
operational status of the equi pment, use
restrictions on the equi pnent, preventive

mai nt enance operations perfornmed/ due, and ot her
pertinent status information appropriate for
identification on the equipnent.
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c. Stanps shall be applied to tags, cards, or |abels
attached to individual product or their containers
as appropri ate;

d. Stanps shall be applied to records to indicate the
fabrication, maintenance, or inspection status of
t he products or equi pnent; and,

e. Stanps shall be used by fabrication, naintenance,
and inspection personnel and shall be traceable to
the certified individual responsible for their use.
Fabri cati on (manufacturing) and mai nt enance
operation stanps shall differ in design from

i nspecti on stanps.

7.20 HANDLI NG STORAGE, PRESERVATI ON, MARKI NG LABELI NG
PACKAG NG PACKI NG AND SHI PPI NG

The contractor shall prepare and inpl ement procedures for the
handl i ng, storage, preservation, marking, |abeling,

packagi ng, packing, and shipping of all products. The
procedures shall inplenent the requirenents of NHB 6000. 1.

7.21 GOVERNMENT PROPERTY CONTROL

I n accordance with the provisions of the contract, the
contractor shall be responsible for and account for al
property supplied by the Governnent including Governnent
property that may be in the possession or control of a
supplier. The contractor's responsibility shall include, but
not be limted to, the foll ow ng:

a. Upon receipt, exam ne product to detect danage that
may have occurred in transit;

b. Inspection for quantity, conpleteness, proper type,
size and grade as specified in the shipping

docunent s;

c. Provision for the protection, naintenance,
calibration, periodic inspection, segregation, and
controls necessary to prevent danage or deterioration
during handling, storage, installation, or shipment;
d. Maintenance of records which include:

(1) ldentification and | ocation of the property;
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(2) Dates, types, and results of contractor
I nspections, tests, and other significant events;

e. The performance and docunentation of functional
tests or other nodifications as directed by the
contract.

Any property found damaged, nal functioning, or otherw se
unsui table for use shall be processed in accordance wth
Cover nment procedures and par. 7.12.

7.22 GOVERNMENT ACCEPTANCE

Prior to submttal of each release of the ECS for NASA
acceptance, quality assurance shall ensure that deliverable
contract hardware end-itens, software, and final system
docunentati on, including the Acceptance Data Package, are in
accordance with contract requirenents. QA shall also verify
the closure of all nonconformances fromthe acceptance test
program and shall participate in the Acceptance Reviews).

The Acceptance Data Package shall include the follow ng
information with appropriate approval s:

a. Records of the final systemconfiguration audit,
including the As-Built Configuration List of

har dware and software (deviations fromthe as-

desi gned configuration shall be noted);

b. Results of the system acceptance test program

c. Test log books, including total operating tine and
cycl e records;

d. List of open itens with reasons for itens bei ng open
and appropriate authorization/approval s;

e. Deliverable data, instruction material, and
equi pnment for naintenance and systemtest;

f. Qperating manual s.
The data package for the rel ease shall be submtted to GSFC

for approval in accordance with the CDRL (see Appendi x C
herei n).
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For nodifications of the ECS during the operations phase that
require a formal acceptance process, an acceptance package
simlar to that for the ECS rel eases shall be delivered.
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APPENDI X A:  APPLI CABLE DOCUMENTS

SECTI ON DOCUVENT TI TLE AVAI LABLE
NO. NO. FROM
1.1 NHB 5300. 4 Reliability Program Requirenents Note 1
(1A for Auronautical and Space
System Contracts
1.1 NHB 5300. 4 Qual ity Program Provisions for Note 1
(1B) Auronautical and Space System
Contracts
1.1 SPAR- 3 Qui del i nes for Standard Payl oad Note 5
Assurance Requirenents (SPAR)
for GSFC Orbital Projects
1.1 & N A Functi onal and Performance Note 5
4.7 Requi renment s Speci fication
for the ECSDI S Core System
1.1 N A ECSDI S Core System Phase C/' D Note 5
St atement of WWrk
1.2 GSFC 420- ECS PAR for the | V&V Note 5
05- 05 of the ECSDI S
4.7 & NHB 2410.9 Aut omat ed I nformation Security Note 2
6.4 Handbook
5.3.3 M L-HDBK-217 Mlitary Handbook Reliability Note 3
Prediction of Electronic
Equi prrent
5.3.3 NPRD- 3 Non- El ectronic Parts Note 1
( RADC Reliability Data
publ i cati on)
5.4 GSFC S 302- Fai l ure Mbdes and Effects Note 5
89-01 Anal ysi s Procedure for Unmanned
Spacecraft and I nstrunents
5.5.2 M L-HDBK-472 Mlitary Standardi zati on Handbook Note 3
Mai ntainability Predictions
5.6 M L- STD- 470 Mlitary Standard Maintainability Note 3
Program for Systens and Equi pnment
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SECTI ON DOCUVENT TI TLE AVAI LABLE
NO. NO. FROM
5.6 M L- STD- 471 Mlitary Standard Maintainability Note 3
Verification/Denonstration/
Eval uati on
6.3.1 N A NASA | nformati on System Life- Note 5
Cycl e and Docunent ati on St andards;
( Sof t war e Managenent and Assurance
Progr am ( SMAP)
6.5 GSFC 420-02 Earth Cbserving System Note 502
Configurati on Managenent Pl an
7.10.1 NHB 5300. 4 Requi renments for Sol dered Note 1
(3A) El ectrical Connections
7.10.1 NHB 5300. 4 Requi rements for |nterconnect- Note 1
(3G i ng Cabl es, Harnesses, and Wring
7.10.1 NHB 5300. 4 Requi rements for Note 1
(3H) Crinmping and Wre Wap
7.10.1 NHB 5300. 4 Requi renments for Printed Note 1
(3I) Wring Boards
7.10.1 NHB 5300. 4 Requi rements for Confornal Note 1
(3J) Coating and Staking of Printed
Wring Boards and El ectronic
Assenbl i es
7.10.1 NHB 5300. 4 Desi gn Requi renents for Note 1
(3K) Rigid Printed Wring
Boards and Assenbli es
7.10.1 NASA Eval uation of Miultilayer Printed Note 1
RP- 1161 Wring Boards by Metall ographic
Techni ques
7.11 DOD- HDBK- 263 El ectrostatic D scharge Control Note 3
Handbook for Protection of
El ectrical and El ectronic Parts,
Assenbl i es, and Equi pnent
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SECTI ON DOCUVENT TI TLE AVAI LABLE
NO. NO FROV
7.11 DCOD- STD- 1686 El ectrostatic D scharge Control Note 3

Program for Protection of
El ectrical and El ectronic Parts,
Assenbl i es, and Equi pnent

7.18 M L- STD- 45662 Cali brati on System Note 3
Requi renent s

7.20 NHB 6000. 1 Requi renments for Packagi ng, Note 1
Handl i ng, and Transportation

NOTES ( SOURCES) :

| . Superintendent of Docunents, U.S. Governnent Printing
O fice, Washington, DC, 20402.

2. NASA/ Scientific and Technical Information Facility, P.Q
Box 8757, Baltinore-Washington International A rport, ND,
21 240.

3. Departnent of the Navy, Naval Publications & Forns Center,
5801 Tabor Avenue, Phil adel phia, PA, 19l 20.

4. National Technical Information Service, Springfield, VA
221 61 .

5. GSFC Project Ofice, Code 420, Goddard Space Flight Center,
G eenbelt, MD, 20771. Attention: ECS Librarian.
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APPENDI X B: ABBREVI ATI ONS, ACRONYMS, AND G.OSSARY

Abbr evi ati ons and Acronyns

ADP Aut omat ed Dat a Processing

Ao Qperational Availability

ATRR Accept ance Test Readi ness Revi ew
CCB Configuration Control Board

CDOs Custoner Data and Qperations System
CDR Critical Design Review

CDRL Contract Data Requirenents List

atL Critical Itenms List

M Confi guration Managenent

cwP Confi gurati on Managenent Pl an

COors Commerci al O f-The-Shelf (hardware or software)
CRR Capabilities and Requirenents Revi ew
DAAC Distributed Active Archive Center
DADS Data Archive and D stribution System
D D Data |tem Description

DOD Departnment O Defense

ECS ECSDI S Core System

EEE El ectrical, Electronic, and El ectronechani cal
ELV Expendabl e Launch Vehi cl e

EMC El ectromagnetic Conpatibility

EM El ectromagnetic Interference

ECC ECS Qperations Center

ECS Earth Observing System

ECSD S ECS Data and I nformati on System

ESD El ectrostati c D scharge

F&P Functional and Performance (Requirenments Specification)
FMEA Fai l ure Mode and Effects Anal ysis
FGS Fl ight Qperations Segnent

FRB Fai |l ure Revi ew Board

FRR FI i ght Readi ness Revi ew

GFE Cover nrent Furni shed Equi prent

dA Cover nment | nspecti on Agency

d DEP Governnment | ndustry Data Exchange Program
GSA General Services Adm nistration

GSE G ound Support Equi prent

GSFC CGoddard Space Flight Center

GSl Cover nment Source | nspection

| AC | ndependent Assurance Contractor

| &T I ntegration and Test

| &TR Integration and Test Review

| CC | nstrunment Control Center
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| CF I nstrunent Control Facility
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Abbr evi ati ons and Acronyns (cont'd)

| V&V | ndependent verification and validation
LRU Li ne repl aceabl e unit

MDT Mean down tine

MOM M ssi on Qperations Manager

MOR M ssion Qperations Review

MR Mal f uncti on Report

VRB Mat eri al Revi ew Board

MIBF Mean- Ti me- Bet ween- Fai | ur es

MITR Mean- Ti me- To- Repai r

NASA Nati onal Aeronautics and Space Adm ni stration
NHB NASA Handbook

ORR Qper ati ons Readi ness Revi ew

ars O f-the-shelf

PAI P Per f ormance Assurance | nplenentation Plan
PAR Per f ormance Assurance Requirenents

PAS Pl at f orm Anal ysi s System

PDR Prelimnary Design Review

PSC Pl at f or m Support Center

PSR Pre-shi pnent Revi ew

PTTS Pl atform Test and Trai ni ng System

QA Qual ity Assurance

RH Rel ative Hum dity

RVA Reliability, Maintainability, Availability
RRR Rel ease Readi ness Revi ew

SDPS Sci ence Data Processing Segnent

SOW Statemrent O Work

SCR Systens Concept Review

SDR Syst em Desi gn Revi ew

SIVAP Sof t war e Managenent and Assurance Program
SOAR Spacecraft Orbital Anonmaly Report

SCR System Operati ons Revi ew

SPAR St andard Payl oad Assurance Requirenents
SRR Syst em Requi renents Revi ew

SSI P System Safety | npl enentation Pl an

STS Space Transportation System

TBD To Be Det erm ned

TBS To Be Supplied

TRR Test Readi ness Revi ew

V&V Verification And Validation
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d ossary

Acceptance Oriteria: The criteria a software product (or
sof t war e- har dware system) nust neet to successfully conplete
a test phase or neet delivery requirenents.

Accept ance Tests (G ound Systemor Software): Formal tests
conducted to determ ne whether a system (or discrete sub-unit
of a systemor software product) satisfies its acceptance
criteria and to enable the custoner to determ ne whether to
accept the system

Accept ance Tests (Hardware): The process that denonstrates
that hardware is acceptable for mssion use. It also serves
as a quality control screen to detect deficiencies and
normal ly to provide the basis for delivery of an item under
terms of a contract.

Alert: A formal report issued by a data exchange programto
its menbers to advise of a particul ar probl em bei ng
experienced by one or nore nenbers that shoul d be of general
interest. The best known systemis the Governnent

| nt eragency Data Exchange Program (G DEP), which issues
reports in the areas of EEE parts, safety concerns, and

mat eri al s.

Ancillary Data: See Data: Types of.

Architectural Design: (1) The process of defining a

coll ection of hardware and software conponents and their
interfaces to establish a franework for the devel opnent of a
conputer systemto performthe functions defined in the
system desi gn requirenents; or (2) The result of the
architectural design process.

Architecture: See "Architectural Design". See also "Program
Architecture".

Archive: A facility that provides for storing and retrieving
data. There are two types of archives: active archive and
per manent archive.

Auxiliary Data: See Data: Types of.

Availability: A neasure of the degree to which an itemis in
an operable and conmttable state at the start of a "m ssion"
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(a requirenent to performits function) when the "mssion" is
called for at an unknown (random tine. (Mthenmatically,
operational availability is defined as the nean tine between
failures divided by the sumof the nean tine between failures
and the nmean down time [before restoration of function].)

Assenbly: See Hardware: Hardware Levels of Assenbly.

Audit: A review of the contractor's or subcontractor's
docunentation or hardware to verify that it conplies with
project requirenents.

Baseline: A configuration itemidentification docunment or
set of docunents formally designated and fixed at a specific
time during a configuration items [ife cycle and products

t hat enbody what the docunent(s) prescribe. Baselines plus
approved changes constitute the current configuration
identification.

Build: An internediate version of a software product
i ncorporating a specified subset of the capabilities that the
final product will include.

Catastrophic Failure: A failure whose potential effect would
result in loss of a primary mssion objective or result in
fatality or serious injury to personnel or serious danage to
the launch facility or vehicle. e.g., loss of ability to
recover primary-objective science data woul d be catastrophic
to an instrument m ssion.

Conponent: See Hardware: Hardware Levels of Assenbly. See
al so ECS. Levels of Assenbly.

Configuration: (1) The functional and/or physica
characteristics of a software or hardware itemas set forth
in technical docunmentation and achieved in a product.

(2) The functional and physical characteristics of parts,
assenbl i es, equi pnment of systens, or any conbination of these
whi ch are capable of fulfilling the fit, formand functional
requi rements defined by perfornmance specifications and

engi neering draw ngs.

Configuration Control: The systematic eval uation,

coordi nation, and formal approval/di sapproval of proposed
changes and the inplenentation of all approved changes to the
desi gn and production of an item the configuration of which
has been fornally approved by the contractor or by the
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purchaser, or both.

Ori gi nal B-6 May 23, 1991



420-05-03

Configuration Managenent: The systematic control and
eval uation of all changes to baseline docunentation and
subsequent changes to that docunentation which define the
original scope of effort to be acconplished (contract and
ref erence docunentation) and the systematic control,
identification, status accounting and verification of al
configuration itens.

COTS hardware: See Hardwar e.

QOIS Software: Software sold commercially to a variety of
users to be used unnodified to performspecified functions in
a specified environment(s). It is controlled and mnai ntai ned
by the devel oper.

Citical Failure: A failure whose potential effect would
result in a significant (as determ ned by the Project)

per formance degradati on of an item of hardware or a m ssion
Specifically, a "Criticality 3" (or 2 or 1) failure, as
defined in par. 5.3.4 of this docunent.

Oitical Itens List (CL): Alist of potential single
failures, as determ ned by Failure Mdde and Effects Anal ysis
(FMEA), that would be catastrophic (Criticality 1 or 2) or
critical (Citicality 3) if they occurred during the m ssion.
The AL also lists EEE parts that are applied in violation of
the derating criteria.

Citical Software Item Software systens/subsystens that
have a critical command, control, or data receiving/storing
function, such that there is the risk of a mal function
resulting in damage to or loss of the flight hardware or the
m ssion, including inability to produce or irretrievable |oss
of Essential Data Products.

Dat a Processi ng Level :

Level 0: Raw instrunment data at original resolution,
time ordered, with duplicities renoved.

Level 1A: Level 0 data, which may have been refornmatted
or transformed reversibly, located to a coordinate
system and packaged wi th needed ancillary, engineering,
and auxiliary data.

Level 1B: Irreversibly transforned val ues of the
i nstrument neasurenents(e.g., radiances, narine
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conductivity). For in-situ observations, the |evel 1b
product is al so the geophysical paraneter of interest
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(e.qg., particle flux, anbient nagnetic field vector,
radi osonde generated at nospheric tenperatures).
Level 2: (1) Geophysical paraneters |ocated in space
and tinme. (2) Corrected |l evel 1b geophysical paraneters

for in-situ neasurenents.

Level 3: GCeophysical paraneters resanpled onto space-
time grids.

Level 4 and higher: Uniquely defined for each m ssion.

Data Product: The output of data processing. e.g., a |level

1b data product is the output of |evel 1b data processing.

Data: Types of:

Ancillary Data: Data other than instrument data
required to performan instrunment's data processing.
They include orbit data, attitude data, tine

i nformation, spacecraft or platform housekeepi ng data
(e.g. pointing or alignnment information, optics
tenperature, structure tenperature), calibration data,
data quality information, and data from ot her

i nstruments (suppl enental information).

Auxiliary Data: Data other than ancillary data and
i nstrunment data needed for processing the science data
produced by the instrunent.

Essential Data Products: Science data products
identified in programlevel docunentation (e.g., the ECS
Program Level Technical Requirenments (PLTR), vol. 4) as
m ssi on success criteria for specific EOCS instrunments
and sci ence investigations.

| nst runent Engi neering Data: Data produced by
engi neering sensors of an instrunent, used for
processing the science data generated by the instrunent.

| nstrunment Science Data: Data produced by the science
sensors of an instrument, usually constituting the basic
reason for existence of the instrument.

Design Requirenents: The formally stated specification of
t he performance, functional, operational, and physical
requi rements that a software-hardware system or conponent
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thereof (at any level) nust neet in order to be acceptable
for its intended use; the first iteration of design
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definition. (Oten referred to sinply as "the requirenents”
or Level (n) Requirenents).

Design Specification: Generic designation for a docunented
speci fication which describes functional and physi cal
requirenments for a software or hardware item For hardware,
desi gn specifications are usually for conponents or for itens
at higher levels of assenbly. Inits initial form the
design specification is a statenent of functional
requirenments with only general coverage of physical and test
requi rements. The design specification evolves through the
project life cycle to reflect progressive refinenments in

per f ormance, design, configuration, and test requirenents.
In many projects the end-item specifications serve all the
pur poses of design specifications for the contract end itens.
Desi gn specifications provide the basis for technical and
engi neeri ng managenent control .

Desi gnat ed Representative: An individual (such as a NASA
pl ant representative), firm(such as assessnent contractor),
Departnent of Defense (DOD) plant representative, or other
Covernment representative designated and aut horized by NASA
to performa specific function for NASA. As related to the
contractor's effort, this may include eval uation, assessnent,
design review participation, and revi ew approval of certain
docunents or actions.

Devi ation: A specific witten authorization granted prior to
the manufacture of an itemto depart froma particular or

desi gn requirenent of a specification,drawi ng or other
docunent for a specific nunber of units or a specific period
of tine.

D screpancy: See Nonconf or mance.

Distributed Active Archive Center (DAAC): An ECS-uni que
har dware and software systemresiding at institutional
facilities. Each DAAC will include a Product Generation
System (PGS), a Data Archive and D stribution System ( DADS),
and an el enent of the Informati on Managenent System (I M5).
The DAACs will process data fromthe ECS instrunents to
standard | evel 1-4 data products, provide short- and | ong-
termstorage for ECS data and sel ected non- ECS data, and
distribute the data to ECS users.

ECS:  Level s of Assenbly:
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Unit: A level of software assenbly capabl e of being

desi gned and coded by a single programmer. |t may be
one or nore functionally interdependent nodul es or one
or nore interdependent subroutines. (The |owest |evel

of software assenbly controlled as a separate entity
under the perfornmance assurance requirements of this PAR
docunent .)

Conponent:  The | owest | evel subdivision identification
of the ECS. It conprises software and i nterdependent
dedi cated hardware. The term may al so be used to denote
only the software portion.

Subsystem  The next subdivision of an ECS elenent. It
conpri ses software and i nterdependent dedi cated hardware
necessary to performan identified sub-function of the
elenent. The termmay al so be used to denote only the
sof tware portion.

Elenent: A major functional subdivision of an ECS
segnent (e.g., the EOC is an elenent of the FOS, a DAAC
is an element of the SDPS). El enents are further
subdi vi ded i nto subsystens and conponents.

Segnent: One of the three functional subdivisions of
the ECS. They are the Flight OQperations Segnent (FQCS),
t he Science Data Processing Segnent (SDPS), and the
Communi cati ons and System Managenent Segnent (CSM).

System The ECS.

Effectivity: The point (in configuration evolution) at which
a change or action becones applicable to the hardware or
sof t war e.

El ectromagnetic Conpatibility: The condition that prevails
when various el ectronic devices are performng their
functions according to design in a common el ectronmagnetic
envi ronnent .

El ectromagnetic Interference (EM): El ectromagnetic energy
whi ch interrupts, obstructs, or otherw se degrades or limts
the effective performance of electrical equipnent.

El ectromagnetic Susceptibility: Undesired response by a
conponent, subsystem or systemto conducted or radiated
el ectromagneti c em ssi ons.
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Elenent: See ECS: Levels of Assenbly.

ECSD S Core System (ECS): That portion of the ECSD S covered
by the GS&0O Project nmanaged Phase C/ D devel opnent,

mai nt enance, and operations contract. This covers the bul k
of the ECSD S, but excludes the conponents that are funded

i ndependently (to science investigators).

ECS Data and Information System (ECSDIS) : The ground based
system for command and control of U S. EGCS observatories and
instruments and for providing the earth sciences comunity
with data obtained by earth observing instrunents for use
under the ECS program It will produce a variety of standard
data products, maintain information about the data and
products, provide data archiving and distribution
capabilities, and provide a user interface which wll
facilitate browsing, requests for data, and transfer of data
fromarchives to investigators.

End-to-End Tests: Tests perforned on the integrated ground
and flight system including all elenments of the payload, its
control, communications, and data processing to denonstrate
that the entire systemis operating in a manner to fulfill

all mssion requirenments and objecti ves.

ECS Qperations Center (EQC): An elenent of the ECS flight
operations segnent responsible for command and control,
operations planning and scheduling, and health and safety
nmoni toring of the ECS observatory

Essential Data Products: See Data: Types of.

Failure: See Nonconf or mance.

Failure Mbdes and Effects Analysis (FMEA): Study of a system
and working interrel ationships of its elenments to determ ne
ways in which failures can occur (failure nodes), effects of
each potential failure on the systemelenent in which it
occurs and on other systemel enents, and the probabl e overal
consequences of each failure node on the success of the
systemls mission. Criticalities are usually assigned by

cat egori es, each category being defined in terns of a

speci fied degree of |oss of m ssion objectives or degradation
of crew safety.

Functional Tests: The operation of a unit in accordance with
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a defined operational procedure to determ ne whet her
performance is wthin the specified requirenents.

G ound Systens and Operations (GS&0) : The formal nane for
GSFC Code 423 Project organization, which is responsible for
all ECS conmmand, data and information systens and the on-
orbit operations of the ECS observatories.
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Hardware: Physical itens of equipnment. As used in this
docunent, there are two najor categories of ECS hardware as
foll ows:

1. COIS Hardware: Commercial, off-the-shelf conputer
har dwar e, including peripheral units, designed and
speci fied by the manufacturer, and intended to be
used without nodification by the custoner.

2. CQustom Designed Hardware: ECS hardware itens or
portions thereof which are wholly or partially

desi gned specifically for the ECS (includes nodified
COrS itens). Such hardware is subject to

appropri ate devel opnent program control s including
har dwar e assurance neasures.

3. Hardware Levels of Assenbly

Part: A hardware elenent that is not normally subject
to further subdivision or disassenbly w thout
destruction of designed use.

Subassenbly: A Subdivision of an assenbly. Exanples
are wire harness and | oaded printed circuit boards.

Assenbly: A functional subdivision of a hardware
conponent, consisting of parts or subassenblies that
perform functi ons necessary for the operation of the
conponent as a whole. Exanples are a power supply,
menory unit, disk head assenbly.

Conponent: A functional subdivision of a hardware
subsystem It is generally a self-contained conbination
of hardware itens perform ng a function necessary for

t he subsystenis operation. Exanples are a disk drive,
central processing unit (CPU), work station, printer,
tape drive.

Platform The integrated assenbl age of equi pments which
provi des all housekeepi ng resources and services
necessary to support the operations of the ECS payl oad
set, including nechanical support and alignnent;
attitude control; orbit determ nation and gui dance;

el ectrical power; tenperature control and excess heat

rej ection; data comunications; data formatting,

storage, and routing; and neasurenent of the | ocal
cont am nant environnent.
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Qoservatory: The conplete flight segnent of a space
system consi sting of the spacecraft bus (ECS platform
for ECS), m ssion unique flight equipnent, and
instrunment payload. For the ECS Platformcontract,
"Cbservatory" is defined as "A fully-integrated
spacecraft conprising a platformand its payl oad set.'

Payl oad: An integrated assenbl age of subsystens
designed to performa specified mssion in space.

Exanpl es: an ECS flight instrument nmay be a payl oad on
the ECS (hservatory; the ECS Cbhservatory is a payl oad on
the Titan IV | aunch vehicle.

| nspection: The process of neasuring, exam ning, gaging, or
ot herwi se conparing an article or service wth specified
requirements.

Instrunent: A subsystem consisting of sensors and associ at ed
hardware for maki ng neasurenents or observations in space.
The flying portion of a flight experinent.

| nstrunment Engineering Data: See Data: Types of.

| nstrunment Control Center (1CC: An elenment of the ECS
flight operations segnent responsible for scheduling,
commandi ng, operating, and nonitoring the health and safety
of a science instrunment in the payload of the ECS
observatory.

| nstrunent Science Data: See Data: Types of.

Integration: The process of conbining | ower |evel software
itenms to form higher level itens.

Integration Testing: The process of conbining and testing at
successi ve |l evel s of assenbly as build-up of a system occurs.

Key Paraneter Software: The software necessary to process
fromraw down-1inked (Level O processed) instrunment science
data, instrunent engineering data, and ancillary data to the
formof output data product the Project is conmtted to
furnish to users. For one project the software may be that
necessary to produce a level 1 data product, and for another
it mght be software to process to a |level 2 or higher
product. For the ECS, key paraneter software will generate
Level 1, 2, 3, and 4 products.
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Level of repair: Level of hardware assenbly at which repairs
will be made in a certain environnent. e.g., part |evel,
circuit board | evel, conponent ("box") |evel.
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Level of maintenance: O ganizational |evel at which a given
mai nt enance operation will be perforned. e.g., the line or
field level, the depot level, the factory |evel.

Maintainability: The neasure, expressed as a probability, of
the ability of an itemto be retained in or restored to

speci fied conditi on when nai ntenance i s perforned by
personnel having specified skill |evels, using prescribed
procedures and resources, at each prescribed | evel of

mai nt enance and repair.

Margi n: The anount by which hardware capability exceeds
requirements.

Model . Ceneric termto describe a physical or mathenati cal
simulation of an article of hardware, software, or part or
all of a mssion system To be useful for purposes of this
docunent, the termmnust be further identified as to the
nature of the nodel and its purpose. Two exanpl es are:

1. Thermal Mbdel. Unless identified to the contrary by
context, this termdescribes a hardware nodel. A
Thermal Model is a unit of hardware thermally
equivalent to a Flight Unit, but need not be capable
of the optical, electrical functions or structural/
mechani cal survivability of a Flight Unit.

2. Thernmal Math Mbdel. This may al so be called an
"anal ytical thermal nodel” and is defined as an

anal yti cal nodel used to evaluate the thernma
performance of an article of the flight hardware, such
as the flight instrunent. A reduced node version of
this nodel is used to evaluate the instrunent-
spacecraft conbi nation. These nodels shall be refined
after conmparison wth thernmal test data.

Monitor: To keep track of the status or progress of an
activity or function (e.g., operation of an instrunent,
conduct of a test). Wth regard to a performance assurance
activity, the nonitor need not be present at the scene during
the entire course of the activity, but he/she will review
resulting data or other associated docunentation (see

Wt ness).

Nonconf ormance: A condition of any hardware, software,
material, or service in which one or nore characteristics do
not conformto requirenents. As applied in quality
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assurance, nonconformances fall into two categories--

di screpanci es and mal functions (including failures). A

di screpancy is a departure fromspecification that is
detected during inspection or process control testing, etc.,
whil e the hardware or software is not functioning or
operating. A malfunction is a departure from specification
that is discovered in the functioning or operation of the
har dware or software.

Qbservatory: See Hardware: Hardware Levels of Assenbly.

Part: See Hardware: Hardware Levels of Assenbly.
Payl oad: See Hardware: Hardware Levels of Assenbly.

Performance Verification: Determnation by test, analysis,
or a conbination of the two that the payl oad or system

el ement can operate as intended in or to support a particul ar
m ssion; this includes being satisfied that the design of the
payl oad or el enent has been qualified and that the particul ar
item has been accepted as true to the design and ready for
oper ati onal use.

Platform Analysis System (PAS): A system located within the
ECSDI S and associated with the ECC, which provides capability
for analysis of ECS platformstatus and subsystem

per f or mance.

Platform Test and Training System (PTTS): A system /| ocated
within the ECSDI'S, and associated with the ECC capabl e of
sinul ating the operation of the ECS-A conmand and dat a
handl i ng (C&DH) subsystem |t purpose is to support ground
systemtest, to train ECC operators, to test operationa
procedures, and to assist in analysis of on-orbit platform
per f ormance anonal i es.

Previ ously Devel oped Software: Software devel oped and used
on other prograns which may be utilized to performfunctions
required by the ECS. Its design may be nodified and
control l ed by the ECS GS&0 Project. This termis al so used
in this docunent to cover software obtained from comerci al
sources witing and selling software that the user is
encouraged to nodify to neet user requirenents. Previously
Devel oped Software requires establishnent of its suitability
for use on ECS and the application of the assurance
requirements of this docunment to any nodifications of it.
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Product: Ceneric termused to denote the output of any
process. Wen unnodified, the termis used here to nean any
software or hardware item (an input item of one process is
usual |y an output itemof a previous process.).
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Program Architecture: The structure and the rel ationship
anong the conponents of a software program The program
architecture may al so include the programis interface with
its operational environnment.

Redundancy (of design): The use of nore than one independent
nmeans of acconplishing a given function.

Repair: The article is to be nodified by established
(customer approved where required) standard repairs or
specific repair instructions which are designed to nake the
article suitable for use, but which will result in a
departure fromthe original specification

Rework: Return for conpletion of operations (conplete to
drawing). The article is to be reprocessed to conformto the
original specifications or draw ngs.

Segnent: See ECS. Levels of Assenbly.

Single Point Failure: A single elenent of hardware the
failure of which would result in |oss of m ssion objectives
or the hardware, as defined for the specific application or
project for which a single point failure analysis is

per f or med.

SMAP-DID: A single data itemdescription docunent (standard)
fromthe guideline publication set entitled, "Information
System Li fe-Cycl e and Docunentati on Standards”, published
under the Software Managenent Assurance Program NASA
headquarters.

Spacecraft: See Hardware: Hardware Levels of Assenbly.

Subassenbly: See Hardware: Hardware Levels of Assenbly.

Subsystem See Hardware: Hardware Levels of Assenbly.
Unit: See ECS: Levels of Assenbly.

Verification: See Performance Verification

Waiver: A witten authorization to accept a configuration
itemor other designated iten(s), which during production or
after being submtted for inspection, are found to depart
from specified requirenents, but neverthel ess are consi dered
suitable for use "as is" or after rework by an approved
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nmet hod.
Wtness: A personal, on-the-scene observation of a

performance assurance activity with the purpose of verifying
conpliance with project requirenents. (see Mnitor).
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APPENDI X C
PERFORVANCE ASSURANCE DATA REQUI REMENTS LI ST FOR THE ECS
The listing of contractor deliverable docunents, below, is incorp-

orated in the ECS contract DRL. It is provided here for reference
to show the total of each requirenment in this PAR docunent.

DD REF. NASA
NO. PARA. DESCRI PTI ON ACTI O\
501/PA1 1.3 Perf or mance Assurance I
4.2 | npl enentation Pl an
(PAI P)
502/ PA3 1.3 & Contractor's practices R A a7
1.3.2 and procedures
4.2 referenced in the PAIP

504/ PA1 1.4 Previ ously designed or a02
of f-the-shel f hardware
and software data:

a.Prelimnary R
b. Updat es A
503/ PA3 1.6 Per f ormance Assurance |

St at us Report

506/ PA3 1.9.2 Audit reports I
2.2 Data for GSFC Assurance
Revi ews:
2.2.a Copi es of nmateri al I

to be presented at
GSFC Assurance revi ews

2.2.a Copi es of materi al I
to be presented at
Proj ect reviews

Ori gi nal C1 May 23, 1991
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DD REF.
NO. PARA.

DESCRI PTI ON

ACTI ON*

508/ PA1 2.2.c

401/VE1 3.1.1

407/ VE3S 3.1.1

424/ VE2 3.1.2

404/ VE1 3.1.3

406/ VE3 3.1.4

Ori gi nal

Responses to recom
nmendat i ons and acti on
i tens

Notification of
contractor reviews

Verification Plan for
each Rel ease (including
software test plans &
test matrix):

a.Prelimnary

b. Fi nal

c. Updates (of Plan)

d. Updates (of Portions,

e.g., software test
pl ans)

Matri x of Tests
Acconpl i shed:

a.lnitial

b. Updat es

Verification
procedur es

Procedure for control
of unschedul ed
activities during
verification

Verification reports
(and software test
reports)

> > >
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DD REF. NASA
NO. PARA. DESCRI PTI ON ACTI O\
513/ PA2 4. 3. Hazard anal yses

for each Rel ease:

a.Prelimnary R

b. Fi nal R

c. Updat es R
514/ PA2 4.7 Security-Sensitive

Items List for

each Rel ease:

a.Prelimnary R

b. Fi nal R

c. Updat es R
515/ PA3 5.3.1 Avail ability Mdels:

a.Prelinmnary I

b. Fi nal I

c. Updat es I
516/ PA2 5.3.3 Reliability Predictions:

a.Prelimnary I

b. Fi nal I

c. Updat es I
517/PA2 5.3.4 Fai lure Mbdes & Effects

Anal yses and Cl L:

a.Prelimnary R

b. Fi nal R

c. Updat es R
Origi nal C3 May 23, 1991
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D D REF. NASA
NO. PARA. DESCRI PTI ON ACTI O\
518/ PA3 5.5.2 Mai nt ai nability

Predi cti ons:

a.Prelinmnary I

b. Fi nal I

c. Updat es I
511/ PA2 5.6 Mai nt ai nability

Denonstration Pl an:

a.lnitial R

b. Updat e R
512/ PA2 5.6 Mai nt ai nability R

Denpnstrati on Test
Pl an

519/PA3 5.6 Mai nt ai nability |
Denpstration Test
Reports

520/ PA2 6.4 Software Critical ltems
Li st s:
a.lnitial R
b. Updat e R

c. Updat e R

Ori gi nal C4 May 23, 1991
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DD
NO.

REF.
PARA.

DESCRI PTI ON ACTI ON*

521/ PA3 6.6

522/ PA2

523/ PAL

525/ PA3

526/ PAL

527/ PAl1

528/ PAL

Ori gi nal

.10

.10.1

. 10. 2.

12,1

.12, 1.

.12, 1.

.3.d(1)

Sof t war e Nonconf or mance
Reports (formal):

a. Notification |

b.Witten notification I
(hard copy & conputer
days readabl e data of

form

c. Failure anal ysis, I
proposed corrective
action

d. Conput er - r eadabl e I
data of form (for
current update
of the respective
reports)

Integration & I nspection

Fl ow PI an:

a.Prelimnary R
b. Fi nal R
Cont ract or wor kmanshi p A

standards or procedures
proposed instead of NHB s

Trai ning and certifica- I
tion records

Standard repair A
procedur es

Request for Waiver A
or Deviation

Request for del egation A
of MRB authority to
a supplier

G5 May 23, 1991
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DD REF. NASA
NO. PARA. DESCRI PTI ON ACTI ON*
529/ PA3 7.12.2.1 Mal function/ Fail ure

Reporti ng:

a.Notification |

b.Witten notification I
(hard copy &
conput er -r eadabl e
data of MR form

c. Failure anal ysis, I
proposed corrective
action

d. Conput er - r eadabl e I
data of MR form

(for current update
of the respective MR s)

530/ PA1 7.12.2.2 Mal function/failure A
report cl ose-out

531/ PA3 7.12.3 SOAR Reports:
a. Notification |

b.Witten notification I
(hard copy of SOAR

form
532/ PA2 7.13 Envi ronnental Control Pl an:
a.lnitial R
b. Updat es R
533/ PA2 7.14 Response to Probl em R

Notices & Alerts

534/ PA3 7.16 Mai nt enance records:

a.Al'l records I

Ori gi nal C6 May 23, 1991



b. Speci fi ¢ docunents
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DD REF. NASA
NO. PARA. DESCRI PTI ON ACTI ON*
535/ PA1 7.21 Acceptance Data A

Package for each
Rel ease and End Item
conpri si ng:

a.As-Built Configuration
Li st of hardware and
sof tware

b. Test | ogs and records
i ncluding total operating
time and cycle records

c.List of open itenms with
reasons for itens being
open (and aut hori zati ons)

d. Del i verabl e data,
instruction material, and
equi prent for mai ntenance
and systemtest;

e. Qper ati ng nanual s.

*A - NASA approves. The devel oper nay proceed only after
approval of the Contracting Oficer
R - NASA reviews and may comment within 30 days; devel oper

unl ess conmment

requires himto stop

Information; the devel oper's work schedul e i s not

af f ect ed

Ori gi nal
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